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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[enbto OUCHMIUIMHBL SIBJISIETCS CO3/1aHUE LEJIOCTHOTO IIPEJICTaBICHUS O TEOPUU
IPOLIECCOB, MPOTEKAIOLINX B XUMUYECKUX HAHOPEAKTOPaX, OCHOB MPOU3BOACTBA U HCCIIEI0OBaHUN
XUMHUYECKHX HAHOPEAKTOPOB, a Takxke (OpMUpOBAaHME Yy CTYACHTOB 3HAHUH W YMEHHIA,
HO3BOJISIOIINX IPAMOTHO KCIUTYaTUPOBATh U Pa3pabaThlBaTh XUMUYECKHE HAHOPEAKTOPBHI.

1.2 3agauu TMCHUILITHHEI

* TI03HAKOMHTH OOYYArOIIUXCS C OCHOBHBIMH MPHUHIMNAMH (DYHKIIMOHHPOBAHUS
XUMHUYECKHX HAaHOPEAKTOPOB, C UX KJIaCCU(DUKALIUCH;

* [TIO3HAKOMHUTH OOYYAIOIUXCS C OCHOBAaMHU KOHCTPYKIIMM W TEXHOJIOTHU HU3TOTOBJICHUS
Pa3IMYHBIX XUMUYECKUX HAHOPEAKTOPOB;

* HAYYHTh MPOBEJACHUIO AIEKTPOXUMUUECKUX U3MEPEHUN XMMUYCCKUX HAHOPEAKTOPOB C
MCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

* HayuyuTh 00pabOTKe, O0OOOIICHHIO SKCICPUMEHTAIBHBIX JaHHBIX TPH MPOBEICHUU
ANEKTPOXUMUUYECKUX U3MEPEHUN XUMHUYECKUX HAHOPEAKTOPOB C MCIOJIb30BAHUEM COBPEMEHHBIX
METOJO0B aHaJIM3a U BEIYMCIUTEIHHON TEXHUKH.

1.3 MecTo AuCHUIIMHBI (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuunnuHa «XUMHUYECKHe HAHOPEAKTOPhD» OTHOCUTCS K JUCIHMILIUHAM IO BBIOOPY
yactu, (popMupyeMoil ydacTHUKaMH 00pa3oBaTelnbHOTO npolecca, bioka 1 yyeOHoro rmana. B
COOTBETCTBUU C pabouyuM y4yeOHBIM IUTAHOM JUCIHUIUIMHA u3ydaercs Ha 4 kypce. Bupg
MIPOMEXYTOUYHOM ATTECTALUN: YK3aMEH.

N3yuenuto nucuMmiuHbl «XUMUYECKHE HAHOPEAKTOPb» JOIKHO MPEAIIeCTBOBAaTh
M3YyYCHUE TAaKUX TUCLMIUIMH, Kak «Dusnueckas XuMus» U «XUMHYECKass TexHonorus». llpu
OCBOEHUU JIAHHOM TUCIHUIUIMHBI CITYIIATEIHN TOJKHBI UMETh 3HAHHUSI 110 00111el, HEOpraHMYECKOH,
(bU3HYECKON XUMUH, YMEHUE pad0TaTh C XUMUIECKOU MOCYI0H U pEaKTHBAMH.

1.4 IlepedyeHp NMJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHHsl IO JMCHHILIMHE (MOYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/JbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
00yJaroUXCsl CICNYIOMNUX KOMITETEHIIUMN:

Kox n nanmenoBanue

WHAWKaTopa Pe3yJ'IBTaTI)I 06yquI/1;1 Mo AUCHUIIINHC
JOCTHXXCHUSA KOMIICTCHIIMNA

IIK-5 CnocofeH ocymecTBJASTh NOUCK M NePBUYHYI0 O00padOTKY HAy4YHOHl M HAYYHO-TeXHHYeCKOi
HH(OPMaLMHU 1O NPeJI0KEHHOH TeMe

UIIK-5.1.  Ocymectisier | 3HaeT OCHOBHBIC MPHHIOUIBI (HOPMHUPOBAHHSA IIOWCKA, CTPYKTYPHPOBAHUS U
MONCK Hay4YHOW W HaydyHO- | oOpaOOTKM HaydyHOH M Hay4YHO-TEXHWYECKOH HWH(OpManuy, MpPUEMBl U
TEXHMYECKOH HH(OPMAIMHU | MOCIENIOBATEILHOCTE BBIIOJHEHUS CTaHJAPTHBIX ONEpaunuil JUid TOJIydeHHs
TI0 TIPEJUIOKCHHON TeMe XapaKTEePUCTUK HCCIIEAYeMOro o0beKTa, W3ydeHUs] CBOWCTB M 3aKOHOMEPHOCTEH
IpHU peLIeHNH KOHKPETHOH 3a7aui; IPUHIIUIIEI IIOCTPOEHUS CXEMBI aHATTN3a: O0IIYI0
CXEeMy IIpOoIlecca aHaIn3a

YMeeT npuUMEHSATh Ha MPaKTUKE OCHOBHBIE MPUHIUIBI (DOPMHUPOBAHUS IMOUCKA,
CTPYKTYpUPOBAaHUS ¥ OOpPaOOTKM HAyYHOW M HAyYHO-TEXHUYECKOH HMH(OpMAIINH,
MPOBOJUTH BHIOOP METOAUKU OMNpPENEICHHS, BBIMOJHATh KAaYeCTBEHHBIH H
KOJIMYECTBEHHBI aHaN3 KOHKPETHBIX OOBEKTOB TEXHOTCHHOTO W MPHUPOJTHOTO
MPOUCXOXKACHUS TI0 TpejiaraéMbiM METOJWKaM; OIICHWBAaTh TMPaBHILHOCTD,
TOYHOCTb U HAJIE)KHOCTb MOJIYUEHHBIX PE3YJIbTaTOB

Brnaneer HaBbikamMu ()OPMHPOBaHHUSI TOHCKA, CTPYKTYPHPOBAaHHSA M 0OpabOTKH
Hay4YHOH M Hay4YHO-TEXHHYECKOH HH(OpMaluH, CIIOCOOHOCTHIO K IOCTaHOBKE
KOHKPETHO! aHaIMTUYECKOH 3aJauu U ee peaau3allid NPpH IOMOIIU MPaBHUILHOTO
BBIOOpa METOAMK JJIsI TIPOBEICHHMS XHMHYECKHX M (PU3HMKO-XMMHYECKHX
WCIIBITAaHWH; OCHOBHBIMM HAaBBIKAMH M3YYEHHsI CBOMCTB 00BEKTa Hay4HBIX




Konx n nanmeHnoBanue
HHIUKATOpa
OCTHIKEHMUS KOMITETEHIIHH

Pe3ynpTarhl 00y4deHUs IO JUCIUILTHHE

HCCIICAOBAaHUNA ¥ (U3UKO-XMMHYCCKHX 3aKOHOMEpHOCTeH 0e3 oOpameHus K
METOJIMKE

UIIK-5.2.  OcymiecTBiser
BEIOOD " 00paboTKy
Hay4HOH U HAay4HO-
TEXHUYECKOH HMH(pOpMaIIH
TI0 TIPEJIOKECHHON TeMe

3HaeT WH(POPMAIMOHHBIC CIIPAaBOYHBIE CHCTEMBI H TPO(eccCHOHaNbHBIE 0a3bl
JaHHBIX HAYYHOW M HayYHO-TEXHHYECKOH HH(POpMaIuH

YMmeer mNpoBOAWUTH TIOWCK, BBIOOPp W 00pabOTKY HAYYHOW H TEXHHYIECKOMH
nHpOpMaUHU B 001aCTH YHEPTOCOEpeKeHUS 1 pecypcocOepekeHrs B OnOInoTeKax,
0a3ax NUTHPOBAHMS )KYPHAJIOB M MATCHTHBIX 0a3ax

Brnageer coBpeMEHHBIMH CpEICTBAMHM TEICKOMMYHUKAIMM JUI TIONYyYCHUS W
MIEpBUYHOI 00pabOTKH HAYYHON M HayYHO-TEXHUUECKOI HHpOpMaluu B 00J1acTH B
00J1acTH SHEpProcOepex eHus U pecypcocOeperkeHHs

Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAlOTCS B paMKaX OCYIIECTBIECHHUS BCeX
BUJIOB KOHTaKTHOH U CAMOCTOSTEIBHOM pabOThI 00YyUYaIOIIMXCS B COOTBETCTBHHU C YTBEPKICHHBIM
y4€OHBIM IUTaHOM. VIHIMKaTOPBI TOCTUKEHNS KOMIIETEHIIUH CUMTAIOTCS cPOPMUPOBAHHBIMU ITPU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2 CTpyKTYypa U co/iepKaHHue QU CUUILIHHBI

2.1 PacnpenesieHue TPyA0€MKOCTH TUCHMILIMHBI 10 BUAaM padoT

O6mas Tpyao€MKOCTh TUCIUILIMHBI cocTaBisieT 4 3au.en. (144 gaca), ux pacnpeaeneHue
10 BUZaM paldoOT MPEACTaBICHO B TaOIHIIE

Bun yuebHoit paboThI Beero Cemectpet
4acoB OYHast
7
ceMecTp
(gachl)
KonTakTHas padoTa, B TOM 4HCJIe:
AyauTopHble 3aHSATHS (BCEro): 68 68
3aHsTHS TEKIMOHHOTO THIA 34 34
JlaGopatopHble 3aHATHS 34 34
3aHATHS CEMHUHAPCKOT0 THIA (CEMUHAPHI, IPAKTHYECKHUE 3aHATHSI) - -
HWuasi koHTaKkTHas padora:
Kontpois camoctosTensHoH paboTs! (KCP) 4 4
ITpomesxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTe/IbHasi padoTa, B TOM YHcIe:
CaMOCTOSITEIbHOE H3YUCHHE Pa3/IieioB 20 20
CamonoaroroBka (mpopaboTka v MOBTOPEHHE JEKIIMOHHOTO MaTeprana U yueOHbIX
mocoOuii, MOArOTOBKA K JIA0OPaTOPHBIM 3aHITHSIM, IOATOTOBKA TOKJIA/IOB, 15 15
pedeparos, mpe3eHTarmii)
IToxroToBka K caade 1abOpaTOpHBIX paboT 21,8 21,8
[ToAroToBKAa K TEKyIIeMy KOHTPOITIO 15 15
KontpoJasb:
IloaroToBKa K SK3aMEHY - -
OO0mas TPyA0eMKOCTh gac. 144 144
B TOM 4YMCJIe KOHTAKTHas padora 72,2 72,2
3a4. efl 4 4

2.2 ConepxaHue TMCHMILINHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUIITHHBIL.
Pa3nens (TeMbl) TUCHUILUIMHEI, U3y4aeMble B 7 ceMecTpe (ouHas popma o0yueHus):




N KonmuectBo yacos
pasne HaumenoBanue paznenos (Tem) Aymuropuas Breaynuropras
1a Bcero pabora pabota
JI 113 JIP CPC
1 2 3 4 5 6 7

1 Bsenenne. Ousnyeckre 1 XUMHUYECKUE METOBI 27.8 6 ) 6 158
MOTy4CHHSI HAHOPAa3MEPHBIX YaCTHII.

VYrneponusle HaHOMaTepuaibl. yIIepeHsl.

2 YraeponHsle HAHOTPYOKH B XHMUYECKHE 18 4 - 4 10
HaHOPEAKTOPBI.

3 HaHoCTpyKTypHpOBaHHbBIE TOBEPXHOCTH U MJICHKH. 18 4 - 4 10

4 MeTo/1bl HCCIIEIOBAHUS U TUATHOCTUKA 24 6 i 6 12
HaHOOOBEKTOB U HAHOCHCTEM.

Hanonucniepcun. 301b- reiib MPOLECCH MOTYYEeHHS

5 HaHOMATEPHAJIOB U HaHOYACTHL. HaHOKOMITO3UTHI. 24 6 i 6 12
CuHTe3 HAHOKOMITO3UTOB Ha OCHOBE MaTpHII-

HaHOPEaKTOPOB.

6 ITonumepHbIe MaTepuanbl. 3aKJII0YECHUE. 24 6 - 6 12
Hmozo no pasderam oucyuniunam: 34 - 34 71,8
KonTpons camocrosrensHoil pabotsl (KCP) 4 - - - -
ITpomesxyrounas arrecrarus (MKP) 0,2 - - - -
IloAroroBka K 3K3aMEHy - - - - -
OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 144 - - - -

[Tpumeuanue: JI — nekuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camoctosiTenbpHast paboTa CTYACHTA.

2.3 Coaepxxanue pa3aesoB (TeM) IHCHHUIIMHBI:
2.3.1 3aHATHA JeKINOHHOT0 THIIA

Ne ®opma

HanmenoBanue
Copeprxanue paszena (TeMbI) TEKYIIETo

pa3zena (TeMbl)
KOHTPOJIS

1 2 3 4

1 |BBexneHue. IIpemver w copepkaHWe TUCHUIUIMHBI «XUMHYECKHE HAaHOPEaKTOphD».|T
Omsmueckue v|OCHOBHBIC OTIpe/IeIeHNs U TepMUHBI. Kitaccuukanus TUCIIepCHBIX CUCTEM 10
XAMHUYICCKHE arperaTHOMy COCTOSIHHIO TUCTIEPCHOM (a3bl M TUCIIEPCHOHHOW CpEIBL.
METOIBI Adp0o307H, MOPOIIKH, IMBUIb, a3pPOTrel TBEPABIX BELIECTB, IEHBI, Ia30BbIC
MOJTyYCHHUS OMYJIbCUHU, 3MYJIbCHH, CYCHEH3HH, KOJUIOMAHBIE CHUCTEMBI, TBEpJbIC IICHBI,
HAHOPa3MEPHBIX |KAIMJUIIPHBIE CHUCTEMBI, CILIaBbl, KOMIO3UTHL. Kiaccudukanus nucrepcHoit
YaCTHI] (a3l HaHOMATEepHAJIOB MO pa3Mepy (ATOMU3MPOBAHHBIN IMap, MOJIEKYJBI,

aCcCOIUATHI, KJIaCTEPHI, arperarsl, HaHOYACTHIIBI, KJIaTpaTsl,
CYNpaMOJIEKYJISIpHbIE COEIMHEHUs, HaHOKOMIIO3MTHI, Je()EKThl B TBEPIOM
tene). Hanomarepuaisl B HAaHO-3JIEKTPOHUKE, (DOTOHHKE, CCHCOPUKE, MUKPO-
1 HAHOCHUCTEMHOW TEXHUKE.

[lomyyeHne HAHOYACTHII W3 IIEPECHIIIEHHBIX MApOB MeTaioB. Mertox
«MOJIEKYJISIPHBIX ITy4KOBY». [lolydeHre HAHOYACTHII paclbUICHHEM MeTallia.
OcaxxgeHne Ha  TOMJIOXKKY  HAHOYACTHI[ W3  aTOMHOTO  ITy4YKa.
MexaHOXUMHYECKOE JUCTIEpTUpOBaHMUE. OnEeKTpOIPO3HS.
ONeKTpOXUMHUYECKOe  TeHepupoBaHuWe. llomydeHWe  HAaHOYACTHI] W3
XUMHYECKUX COENUHEeHHH. TepMoin3 MeTamicoAepKalmux COeJUHEHUN
(MCC). Paznoxenne MCC mopn neiicTBueM yibTpas3Byka. PaanaruoHHO-
XAMHYECKOE BOCCTAaHOBJIEHHE HOHOB METAJUIOB B BOJAHBIX PAacTBOpax Kak
METOJI CHHTE3a Ha-HouacTull. HanopeakTopsl. CHHTE3 B 0OpaTHBIX MUIIEIIAX.
3osb-renb TexHosnorus. CHHTE3 HAaHOYACTHUI] HA TpaHUNe pasnena (a3 Boja-
Bo3yx (Jlenrmrop-bromkert texnonorus). CrenuanabHble METOJBI CHHTE3a
reTepoMeTAIUNINYECKUX HAHOYACTHUI]

2 |YraepoxnHsle Knaccudukanus yriepoJHeIx MaTepHalIoB 0 IIPU3HAKaM: THIT THOpuau3an |y O
HaHOMAaTepHaJbl. |XMMUYECKUX CBsI3eH, OMMKHMI INOPSAAOK W CpeIHMH NOPSIOK, AaNbHHUNA
OynnepeHsl. HOPSJOK M CTeneHb Je()eKTHOCTH. YTIepoaHble MaTepHaibl ¢ sp3-
VYrneponHsie ruOpuan3anyeil (anmasbl, MOPOIIKOBBIE MaTepHajbl HAa OCHOBE aliMasa,
HaHOTPYOKH 1 |yIBTpaINCIICPCHBIN aMa3, atMa3ons!). CeMeHCTBO YIIepoIHBIX MATEPHUAIOB
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Munemnsl. Jlunocomsl. Ilepexox kinyOok — rioOyna. Ilpumepbsl cOopku
HaHOYACTHI] B OPraHM30BaHHBIE CJIOM Ha (PYHKIIMOHAIN3UPOBAHHBIX
noBepxHocTsAX. [loHATHE  apXWTEKTypsl HaHOCHCTeMBI.  [lommmepHO-
CBSI3aHHBIE, [TOBEPXHOCTHO-CBSI3aHHBIC, JIIEKTPOCTATHUYECKH CBS3aHHBIC
apxuTekTypsl. CaMoopraHu3anys Moj JIefiCTBHEM BaH-/Iep-BaalbCOBBIX CHIL.
MatepuanoBequeckne 0COOCHHOCTH MPUMEHEHHS IOJIMMEPHBIX MaTEepPHaioB
Uit (opMHpOBaHMS MHKPO- W HAHOCHCTEM METOJAaMH HAHOMMIIPUHTHHTA.
Mertopl HaHOIITaMIIA, MITAMIA C BBIAABICHHBIM peibe)oM, HaHONEYaTH C
penbeHOM  kpomkod. [lonmmmepHble  4epHmina.  VHKOpropupoBaHue
HAHOKJIaCTEpOB B  JEHApHMepax. [ HMOpuaHbBIe OpraHo-HEOpraHWYECKHe
HaHOKOMMO3UTH. KOHCTPYKIIMOHHBIE M CEHCOPHBIE YCTPONCTBA HAa OCHOBE
OpraHO-HEOPraHUUECKUX HaHOKOMIIO3UTOB. MeMOpaHsl.
CynepkoHaeHcaTOpsl.  llepCHeKTHBBI  HWCIONB30BAHMA B MHKpPO- H
HaHOYCTPOMCTBaX BOAOPOJIHOM SHEpreTUKU. bruoMarepuasl

Ne dopma
HaumenoBanue
Conepxanue paszeina (TeMbl) TEKYIIeTo
paznena (Tembl)
KOHTPOJIS
1 2 3 4
XAMHUYICCKHE C VIOpSAHOYECHHBIM pacmpefeNcHueM Sp2- W spl-TuOpuAn3HpOBaHHBIX
HAaHOPEAaKTOPHl  |XUMHYECKHX CBs3eil (rpadur, muporpadur, rpaden). CemelHcTBO aMOphHBIX
YTJIEPOIHBIX HAHOCTPYKTYPHPOBAaHHBIX MaTepHanoB. Oymnnepensl. Oymiepur.
OK30 n 3HIOMpoM3BOoAHBIE (y/urepeHa. VHTepKaIMpOBaHHBIE COCAMHCHHS.
OHposapansHble MaTepuansl. [lonmMepHbie (a3bl Ha OCHOBE (yIUIEPEHOB.
VYrneponusie HaHOTpYyOKH (YHT). XupanbHOCTh yriIepoIHBIX HaHOTPYOOK.
Opnocrennsle 1 MHorocreHHsle YHT. HaHoBosIOKHA U Apyrue yriepojaHsle
HaHOMaTepHasbl. OJEKTPOHHAs CTPYKTypa, DSHEPreTHYeCKUH CIEeKTp WU
MPOBOIMMOCTh HAHOTPYOOK. MeTo bl NOTyueHHUs U pa3AeieH st HAHOTPYOOK.
Ceepxympyrue  cBoiictBa  oaHocinoitHeix ~ YHT.  Ilpumenenue B
KOHCTPYKLIMOHHBIX KOMIIO3UTHBIX HAHOCUCTEMAX U CKaHUPYIOIIeH 30H10BOI
MHUKPOCKOTIMM. OJMHUCCHOHHBIE TpuOOopbl Ha ocHoBe YHT. VYriepomnas
HaHONMeKTpoHnKa. Jlmoxsl IIIOTTKM, OIHO3MEKTPOHHBIE TPAH3UCTOPHI,
Jormyeckne cxXxeMbl Ha ocHoBe BerBsmuxcs YHT. TI'uOpunmasie wu
SHAO3ApaibHble HaHocucTeMbl Ha ocHoBe YHT. JlerupoBanusie YHT.
[IprMeHeHHe YTIEpPOAHBIX HAHOCTPYKTYP B MOJICKYJSIPHOHM BIICKTPOHHKE:
MEpPCTIEKTUBEI U IPOOIEMBI

3 |Hanoctpykrypup |[losydeHne MOHO-M TOJNMMOJICKYJIAPHBIX CJIO€B MertonoMm Jlenrmiopa-|YO
OBaHHbIE bromxerr. HaHOCTpYKTYpUpOBaHHbBIE IIOBEPXHOCTH. Marnyeckue KiacTepsl U
MOBEPXHOCTH  M|Ipyrde aTOMHbIE KOHCTPYKIMH. ATOMHass cOOpKa M CcaMOOpraHu3alus
IUICHKU YIOPSIIOYEHHBIX ~HAaHOCTPYKTYp Ha TIOBEPXHOCTH KpeMHHUs. Oddekr

CTaOMIIN3AIIUH YHA03IPATIHHBIX KPEMHUEBBIX HAHOTPYOOK

4  |Metonsl OnexTpoHHas MHKpockonus. [IpocBeunBaromias 31eKTpoHHass MUKpockonus. |YO
uccienoBanus u|PactpoBast  (ckaHupytomias) MuKpockonusi.  CrnekTpajibHble  METOJBIL.
JMarHOCTHKA Onrtuueckas  cnekTpockomus.  PamaHoBckass — crektpockommsi.  Oxke-
HaHOOOBEKTOB  H|CIICKTPOCKOTIHSL. Penrtrenosckas CTHEKTPOCKOTIHS MOTJIOIICHHS.
HAHOCHCTEM PeHTrenoanexkTpoHHas CIIEKTPOCKOIINS, MarHUTOPE30HaHCHAS

CIIEKTPOCKOTIH, Macc-CIIeKTPOMETPHA. I'amma-pe3oHaHCHas
(mMeccbayspoBckast) ciekTpockomust. CKaHUpYFoLIas 30H10Bass MUKPOCKOTIHS.
CkaHupyIOIas TyHEJIbHash MHUKPOCKONMSA. ATOMHO-CHJIOBAasi MHUKPOCKOIIHS.
DJeKTpoXMMHUYECKasl ~ JAMarHOCTHKa  HaHoOMarepualoB  (diekTpodopes,
BOJITAMIIEPOMETPHSI, TOTEHIIMOMETPHSI U aMIIEPOMETPHST)

5 |Hanomucnepcun. |Kommoumnsle u monumMepHslie 3044, ['enu. 3omb-rensb npoueccel. OcobenHoctu |P
30715- T'eJIb [TOTy4eHUs (b paxTaIbHBIX arperaTos, HaHOYACTHII, MTOPOIIIKOB,
IIPOIIECCHI HaHOCTPYKTYPHUPOBAHHBIX IUICHOK M HaHOKEPaMHUKH. MHUIEIIISIpHas Teopus
MOJTyYCHHUS 30Jb-TeNb-Tiporiecca. KpuTuueckas KOHIIGHTpaunus MHIEII000pa30BaHus.
HaHoMmaTepuaioB |OO0pa3zoBaHMe MHUKPOIMYIIbCHI. HanopeakTopsl. [omyyenue
1 HAaHOYACTHUI] MOHOJIMCIIEPCHBIX HAaHOYACTHUI] B 00pAaTHOM MUIEIUIIpHON cucTeMe. PakTopsl

crabummzaruu.  CtpoeHme u QopmMa  yIbTPAaIUCHEPCHBIX  YaCTHII.
Camooprann30BaHHbIE KOJUIOMHbIE CTPYKTYPHI

6 |[lonmmepHbie ITonumepsl. ITonumepHsie Lenu. PazBerBienHsie nosnuMmepsl. [P3
MaTepHaIbL. Bnokcononumepsl. JleHIpoHBI U AeHAPUMEpBl. YacTHYHO KpHCTaUIMYECKOe,
3akiroueHne CTEKII000pa3Hoe, BEICOKOAIACTHYHOE M BA3KOTEKyUee COCTOSHHUE TOJIMMEPOB.
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Ne dopma
Hanmenosanue p

Coaepxanue pasjiena (TeMbl TEKYIIEro

paszena (TeMbr) Acp pazzena ( ) YL
KOHTPOIS

1 2 3 4

IlepcekTuBBI  pa3BUTHS MAaTEpHATOBEACHUS MHKPO- W  HAHOCHCTEM.
MartepuanoBenenne nHTepEiicoB Makpo-, Me30- U HaHOCUCTEeM. | mOpuaHbIe
HAaHOCHUCTEMBI  OPraHMYECKHX, HEOPTraHWYeCKMX ¢  OHOMaTepHaioB.
Vcnonp30BaHNe B MOCTPOCHNH HAHOCHCTEM OMOJIOTHIECKUX apXUTEKTYP.

2.3.2 3aHATHS CEMHHAPCKOro TuUNAa (NMpakTH4yeckue / CeMUHAPCKUE 3aHATHS/
JabopaTopHblie padoThl)
JlaGoparopHble 3aHATHS

®dopmMma
No | HaumenoBaHue pazaena (Tembl) Temartuka 3aHATHI/PabOT TEKylLIero
KOHTPOJIS
1 2 2 3
1 Bgenenue. dusnueckue U |AHanu3 TOMOJOTHH MUKPO- U HaHOcHucTeM MeTojgoM ACM  |JIP

XUMUYECKHEe METO/bI MOTyYeHUS
HAHOPa3MEPHBIX YACTHIL
2 | Yrneponuele  HaHoMmarepuaissl. |1.MccnenoBaHme B3aMMOCBS3M COCTaBa, CTPYKTypsl u|JIP

OynnepeHsl. YriaepoaHsle [CBOWCTB — HAaHOKEPAMHUYECKMX  MAaTEpPHAIIOB  METOAAMH
HaHOTPYOKM W XMMHYECKHE |MHUKPOCKOIHMH
HAHOPEAKTOPbI

3 | HanocTpykTypupoBaHHBIE 2.0mpenencHue MOPUCTOCTH, BOJOIOTIIOMEHUS U cpenHeii|JIP
MOBEPXHOCTH U MIICHKU IUIOTHOCTH HAaHO MaTepHaIoB

4 | Meronst HCCIEeI0BaHUS u |3.Iloxydenne noanMepHoi ruOpuaHOIt MeMOpaHb Ha ocHOBe|JIP
IHArHOCTHKAa HaHOO00BeKTOB H |M®P-4CK u miIaTuHBI METOIOM XHUMHYECKOTO CHHTE3a

HaHOCHCTEM
4.3aBucuMocTh 3(G(HEKTUBHOCTH TOIUIMBHOTO 3JEMEHTa OT
3arpy3Ky HaHOKaTaJH3aTopa
5 | Hamomgucmepcuu. 3oms-  renmb |5.0mpenencHue U Py3HOHHOI npoHuuaemoctu |JIP
MPOLIECCHI TIOYYEHHs |KOMIIO3UTHBIX MEMOpaH

HaHOMAaTepHaJOB M HAHOYACTHUI]
6.13y4enne paboThl AJICKTpOIN3Epa

6 | [omumepHbIe Matepuainsl. |7.0npenencHue yAEIbHOI aekTponpoBoaHocTH|JIP
3akiroueHne KOMITO3UTHBIX MEMOpaH

8.Meron 3osb-renb IMoIMMEpU3aUMH B (POPMUPOBAHUH
OpPTraHW4YeCKH-HEOPraHUIECKHX KOMITO3UTOB

Hammcanue pedepara (P), yctasriit onpoc (YO), pemenue 3agau (P3), recruposanue (T),
3aiuTa gaboparopHoii padotsl (JIP).

2.3.4 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIP0EKTOB)
Kypcogas paboTa He pe1ycMOTpeHa YICOHBIM TIJIAHOM.

2.4 TlepeyeHb Y4eOHO-METOANYECKOTO 00ecTieYeHHs 1JIsl CAMOCTOATEILHOH PadoThl
00y4YaOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

No Bux CPC [lepeyenp yueOHO-METOANIECKOTO 00ECTIeYeH s TUCIIMIUIMHBI IO BBITIOTHEHUIO
CaMOCTOSATENIFHON pabOTHI

1 2 3

1 |CamocTosTensHoe Cubapos /I.A., Cvupnosa [I.A. Karanns, karanmuTHieckie Npouecchl U peakTopbl. M.:
n3y4YeHUE Pa3/IesIoB Jlanb, 2016. http://www.lanbook.com/books/element.php?pll _cid=32&pl1 id=1602

2 |CamMonoAroToBKa Pambumu, HI. ®usmdeckne M XUMHUYECKUE OCHOBBI HAHOTEXHOJIOTHH [DIEKTPOHHBII
(mpopaboTka u|pecypc]: yuebHoe nocodue / H.I'. Pambunu, A.B. bepé3zkun. — DnekrpoH. 1aH. — Mocksa:
HOBTOpPEHUE ®msmarmurt, 2009. — 456 ¢. — Pexum noctyna: https:/e.lanbook.com/book/2291.
JIEKIIMOHHOTO MaTepuana
M y4eGHBIX  1OCOOHii, Mertouueckre peKOMEHJalluH K BBIIIOJTHEHHIO JIAOOpaTOPHBIX padoT.
OTOTOBKA x/MeTonuueckue peKoOMEHIAlUM [0 IMOATOTOBKE pedepaToB M CaMOCTOATENbHOH
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71a00paTOPHBIM pabore.

3aHIATHAM,  TOATOTOBKA|YTBEPKACHBI Kadenpoi ¢puzndeckoit xumun, mpotokosn Ne 17 ot 11.05.2017 r.
IOKIAaNoB,  pedepaToB,MeToanueckne ykazaHHS K BBIIOJHCHHIO Ja0OPaTOPHBIX PAbOT IO MUCHHIUIMHE.
TIPE3CHTAIHI) YTBepxneHs! kKapeapoit Gpusuaeckoit xumun, mpotokos Ne 10 ot 13.03.2018 r.

3 |[TomroroBka Kk cmade|Merogudeckne PEKOMEHIAUM K OPTaHM3AlMM AayAWTOPHOW M BHEAYyIUTOPHOMN
71a00paTOPHBIX padoT (camocTOsATENBHOM) pPabOTBl CTYAEHTOB: MeTogudeckue ykasaHus / cocr. T.IL
4 TlogroroBka k Tekymemy|Cropoxenko, T.b. Ilounnok, A.B., becnanos, H.B. Jloza. — Kpacnomap: KybGanckuit
KOHTPOJIIO roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFPaHMYEHHBIMH BO3MOKHOCTAMU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5L ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyILeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 OO0pa3oBaTejibHBIC TEXHOJIOTHMH, INPHMEHsieMble NPH OCBOCHHUM JHUCHHUILIMHBI
(Mmonmy.Jist)

B xome wu3yueHHs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJIOTUH: JIEKIWHU, JTAOOpaTOPHBIC 3aHITHS, CAMOCTOSTEIbHass pabora
CTY/ICHTOB.

KoMneTeHTHOCTHBIA MOJAXO0Jl B paMKax IpenojJaBaHus IUCLUUIUIMHBI pealnu3yercs B
UCIOJIb30BAaHUU MHTEPAKTUBHBIX TEXHOJIOTUH U aKTUBHBIX METO10B (Mpo0ieMHasi ekuus, padbora
B MaJIbIX IPpyIIax) B COYETAaHUH C BHEAYIUTOPHOI paboTOM.

NHbpopMalMOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YYCHUM JAUCHUIUIUHBL:
UCIIOJIb30BaHNE  HH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(OpPMalMOHHO-
TEJIEKOMMYHUKAaLlMOHHON ceTH MIHTepHeT.

AnanTuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alys
KOHCYJIbTAIMH ¢ UCIOJIb30BAaHNUEM AJIEKTPOHHON MOYTHI.

4 OueHoyHble CpeAcCTBa JUIA  TeKyllero KOHTPOJSA  YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALMH

OrneHouHBIE CcpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUIN 00y4aroluXcsi, OCBOMBIIMX NpPOrpaMMy Yy4eOHOM AUCHUUIUIMHBI «XHUMHYECKUE
HaHOPEAKTOPBI».

OneHouHbIE CPEACTBA BKIKOYAIOT KOHTPOJIBHBIE MATEpUANbI JUIS IPOBEACHUS TEKYLIETO
KOHTpOJSI B (popMe yCcTHOro ompoca, 0OCYKACHHS TUCKYCCHOHHBIX BONPOCOB, KOHTPOJIBHBIX
paboT, 3a/1a4 U WHIUBUAYAIbHBIX 33/IaHUN CTYAEHTOB U MPOMEXYTOYHOW aTTecTaliuu B (opme
BOIIPOCOB K 3a4€TYy.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIISAECTCA JOMOJHUTEIBHOE BPEMS I IOATOTOBKY OTBETA HA 3a4€TE;



— P MPOBEICHUU MPOIIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMH OCOOCHHOCTSIMHU;
— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.
[Ipouenypa oleHUBaHUsI Pe3yIbTATOB OOYYCHHUS WHBAIUIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:
Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:
— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA

oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYIIel U MPOMEeKYTOYHOM aTTecTallun

Kon n HaumenoBanue

Ne HAHMCHOBATIHE PesynbTathl 06ydeHus OLCHOYHOTO CpencTsa
/11 HHkaTopa (B cooTBeTCTBHH C 1I. 1.4) T i II

(B COOTBETCTBUH C CKYIIHH POMEKYTOTHAL

. 1.4) KOHTPOJIIb aTTecTanys

1 HIIK-5.1. 3HaeT OCHOBHBIC NMPHHIUNEI (popMupoBaHus moucka, | YO, Bompoc Ha

OcymecTBisieT CTPYKTYypUpOBaHus U 00pabOTKKU HAydyHOU M Hay4dHO- | JIP sKk3ameHe 1-5

[IOMCK HAay4YHOH M | TEXHUYECKOU uHpOpMaIny, MIPUEMBI U

HayJHO- MOCJIEIOBATEIFHOCTh  BBINIOJTHEHUS  CTaHIAPTHBIX

TEXHUUYECKON onepanui TSt IIOJIy4Y€EHHUs XapaKTEPUCTUK

nHQOpPMALMU TI0 | HCCleqyeMoro OO0BEeKTa, U3y4eHHS CBOWCTB U

MIPEIOKEHHOH 3aKOHOMEPHOCTEH MPU PEeIICHHH KOHKPETHOW 3a/1auH;

TeMe MIPUHIOMIBL  TIOCTPOCHUSI CXEMBl aHajlu3a: OOIIyIo

CXeMy ITpoIlecca aHaIn3a

UIIK-5.2. 3HaeT MH(MOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI H

OcylLecTBseT npO(l)eCCHOHflnLHLIe 0a3bl JAHHBIX HAYYHOH M HAYYHO-

BBIGOP i | TEXHMUECKOR MHpOpMarK

00paboTky

Hay4yHOU u

Hay4JHO-

TE€XHUYECKOI

nHPOPMALIMU  TI0

IPEJI0KEHHON

TeMe
2 HIIK-5.1. 3HaeT OCHOBHBIC NMPHUHIUMIBI (POpMHUpOBaHHS MOWCKa, | T, Bomnpoc Ha

OcymecTBisier CTPYKTYpUpOBaHUs U 00paboOTKKM HaydHOU W HaydHO- | JIP JK3ameHe 6-7

IIOMCK HAay4YHOH M | TEXHUYECKOU uHpOpMaIny, MIPUEMBI 31

HayJHO- MOCTIEIOBATENbHOCT  BBIMIOJIHEHUS ~ CTaHJAPTHBIX

TE€XHUYECKOI onepanuit Juis MOJTyYEHHUS XapaKTepUCTHK

nHGOpMaMK TO | HCCIEAyeMOro OOBEKTa, HW3YyYEHUS CBOWCTB U

HpPeIOKEHHOMN 3aKOHOMEPHOCTEHN MPU PEeIIeHNH KOHKPETHOM 3a/1a4H;

TeMe MIPUHLOMIB TIOCTPOCHUSI CXEMBl aHaju3a: OOIIyro

CXeMy Ipollecca aHaIn3a
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Vmeer MPUMCHATH HAa NPAKTUKE OCHOBHBIC ITPHUHIIUIIBI

(GbopMHpOBaHUS ~ TOWCKA, CTPYKTYPHPOBAHUS U
0o0pabOTKM  HAYYHOH W  HayJIHO-TEXHHUYECKOW
nHpOpPMALIUK,  TPOBOJUTH  BBIOOD  METOIWKH
OIIPEAEICHHA

WIIK-5.2. YMeeT NpOBOAWTH IIOMCK, BBIOOp M 00paboTKy

OcymiecTBiasieT Hay4YHOW WM TEXHHYECKOH HHpopManuu B 00JacTH

BBIOOD U | DHEprocOepexeHuss U pecypcocOepexeHus B

00paboTky OubnmoTekax, 0a3ax UMTHPOBAHMS IKYPHAIOB U

Hay4JHOI U | TIaTeHTHBIX 0a3ax

Hay4JHO-

TEXHUYECKOHN

HHPOPMALIUU  TI0

MpeNI0KEHHON

TeMe

HIIK-5.1. YMeeT npuMeHSATh Ha MIPAKTHKE OCHOBHBIC IpUHIHIEL | YO, Bompoc Ha

OcymecTBisieT ¢dopMupoBaHHS  TOWCKA, CTpyKTypupoBamms u | JIP sk3ameHe 30

MOUCK HAay4yHOH W | 0OpabOTKM  HAy4HOW M  HAYYHO-TEXHUYECKOU

Hay4HO- uHpopManuy,  MPOBOAMTH  BBIOOD  METOAMKH

TEeXHUYECKOM OTpENICNICHNs],  BBIMNONHATh  KAa4eCTBEHHBIH U

uHGoOpMaLMK TO | KOJIWYECTBEHHBI aHalM3 KOHKPETHBIX OOBEKTOB

MPEIOKEHHON TEXHOTEHHOTO M IPHUPOJHOTO MPOUCXOXKICHUS IO

TeMe TIpeAIaraéMbIM METOUKaM; OLICHUBATH
MIPaBIJIHOCTh, TOYHOCTh M Ha/IS)KHOCTH TTOJTyYECHHBIX
PE3yIbTaToB
Bnaneer  HaBbikaMuM  (OPMHpPOBAaHUsSI  IIOMCKA,
CTPYKTYPHPOBaHHUS U 00pabOTKM HAYYHOW M HAYYHO-
TEXHUYECKOH  HMH(MOPMAIMH,  CIOCOOHOCTBIO K
MIOCTAaHOBKE KOHKPETHOW aHAJIIMTHYECKON 3aJaduu U ee
peanM3alM TpH IIOMOIIM IPaBHIBHOTO BBIOOpa
METOIMK MJISI TPOBEACHHUS XHMHUYECKHX U (H3HKO-
XMMHYCCKUX WCHBITAHUH; OCHOBHBIMH HAaBBIKAMH
U3y4YCHHS CBOWCTB 00BEKTa HAYYHBIX MCCIEOBAHUH 1
(U3MKO-XMMUYECKUX 3aKOHOMEPHOCTEH oe3
oOpalieHus: K MeTOJINKe

WIIK-5.2. 3HaeT MH(MOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI H

OcymecTBseT npodeccroHalbHbIe 0a3bl JaHHBIX HAYYHOU U HAy4YHO-

BBIOOD U | TexHHU4YecKoi nHdopmanuu

00paboTKy

HAYYHOM u | Ymeer _TPOBOZIUTL  TOMCK, BBIOOp M 00paboTKy

HayHO- Hay9HOH M TEXHHYECKOH HHpopMamuu B 00IacTH

TeXHIYECKO SHeprocOepexeHuss U pecypcocOepexeHus B

urbOpMAIHH  TI0 Ooubnmorekax, 0azaX IMTHPOBAaHHUS JKYPHAIOB U

HpeJIIOREHHO MIATEHTHBIX 0a3ax

TeMe

HIIK-5.1. 3HaeT OCHOBHBIC NMPHUHIUNEI (popMupoBaHus moucka, | YO, Bomnpoc Ha

OcyiecTBisier CTPYKTYpHpPOBaHUs W 00pa0OTKK HayYHOH W Hay4HO- | JIP sKk3aMeHe §-13

MOUCK HAYYHOW U | TEXHUYECKOH uHpopManuu, MIPUEMBI u

Hay4HO- MOCTIEIOBATENbHOCT  BBIMOJIHEHUS — CTaHJAPTHBIX

TEXHUUYECKOH onepauuii TSt TIOJTyY€HHUS XapaKTEPUCTHUK

nHQOPMALIMK TI0 | HCCIeqyeMoro OOBEeKTa, W3y4eHHS CBOWCTB U

IPEJI0KEHHON 3aKOHOMEPHOCTEN NIPU pEeLIEHUH KOHKPETHOMU 3aauu

TemMe

YmMmeer MPUMEHATH HAa TPAKTUKE OCHOBHBIC ITPUHIIUIIBI

dbopMupoBaHHS ~ TIOWCKA, CTPYKTYpUPOBaHUS H
00paboTKM  HAy9HOH W  HAYYHO-TEXHUYECKOM
nH(pOpMaIUH, MIPOBOJIUTH BBIOOD METOJUKU
onpezeNeHus, BHINIOJIHATh ~ KAYeCTBCHHBIH U

KOJIMYECTBEHHBIN  aHAJIN3 KOHKPETHBIX 00BEKTOB
TCXHOICHHOTO W MHNPHUPOAHOIO MHNPOUCXOKIACHUA I10
npegjiaracMbIM METOAMKAM
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UIIK-5.2.

3HaeT I/IH(I)OpMaHI/IOHHLIe CIIPpaBOYHbIC CHUCTEMbI H

OcymecTBisier npodeccrnoHabHBIE 0a3bl JAHHBIX HAYYHOUW U HAYIHO-

BEIOOp U | TeXHHYECKOH HH(OpMAIHH

00paboTky

HAYYHOI u | YMeer mpoBOAMTH IIOMCK, BBIOOp U 00paboOTKy

HAYYHO- Hay4YHOW ¥ TEXHHYECKOH HHpOpManmuud B 00JacTH

TeXHUYEeCKOM 9HEProcOepexEeHNsT U pecypcocOepexeHus B

uHpopMarun 1o | OMONHOTEKaX, 0a3aX UWTHPOBAHMS OKYyPHATIOB W

IPEUI0KEHHOM MMaTEHTHBIX 0a3ax

TeMe
Bnaneer COBPEMEHHBIMHU CpeAcTBaMu
TEJIEKOMMYHHUKAIUHN UIA TIONYYEHHUS W IEPBUYHOMN
00pabOTKM  HAYYHOM W  HayJIHO-TEXHHYECKOU
nHpOPMAUH B 00J1aCTH B 00JIACTH SHEPTOCOSPEIKEHIS
1 pecypcocOepexeHus

HIIK-5.1. 3HaeT OCHOBHBIE NMPHUHIUNBI (POpMHUpOBaHHA HOWCKa, | P3, Bompoc Ha

OcymecTBisieT CTPYKTYpHpPOBaHHS U 00pa0OTKK Hay9HOH W HaydHO- | JIP sKk3ameHe 14-29,

MOVWCK HAYYHOW M | TEXHUYIECKOH uHpOpMAaNH, TIPHEMBI u 31

Hay4HO- OCJICAOBATCIIBHOCTD BBITIOJTHCHHU A CTaHJApTHBIX

TEXHUUYECKOI onepauuii Tt MOJIy4Y€EHHUs XapaKTEePUCTUK

uHopMalMK MO | HCCIeayeMOro O0beKTa

MPEJIOKEHHOMN

TeMe YMeeT NpUMEHATh Ha NPAKTUKE OCHOBHBIE ITPUHIIMIIBI
(GopMHpOBaHUs  TOWUCKA, CTPYKTYPUPOBAaHUS U
00pabOTKM  HAYYHOM M  Hay4YHO-TEXHHUYCCKOM
nHpopmanuy, NIPOBOJUTD BBIOOP METOIUKH
OIPCACITICHMA, BBITNIOJIHATH Ka4eCTBEHHBIN )41
KOJWYCCTBCHHBIN  aHaJn3 KOHKPETHBIX 00BEKTOB
TEXHOT€HHOTO W TPHPOAHOTO IPOUCXOXKICHUS TIO
MIpeAIaraeéMbIM METOINKaM
Bnaneer  HaBblkaMu  (OpPMHUpPOBAaHHS  ITOHCKa,
CTPYKTYPHUpPOBaHUS U 00pabOTKH Hay4yHOIl U Hay4dHO-
TEXHUYECKOH  MH(GOpPMAIMH,  CIOCOOHOCTBIO K
NOCTaHOBKE KOHKPETHOW aHAJMTUUECKOH 3aa4ui U ee
peanM3alM TpH IIOMOINM IPaBHIBHOTO BBIOOpa
METOIUK MJISl TPOBEACHHUS XHUMHYECKHX U (H3HKO-
XMMHUYECKHUX HUCTIBITAHUN

WUIIK-5.2. 3HaeT MH(OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI U

OcymiecTBseT npodecCroHaNbHbIC 0a3bI JAHHBIX HAYYHOU M HAYYHO-

BBIOOD u | TexHuyeckoit nudopmanuu

Egiigg?y u | Ymeer _TIPOBOZIUTS  TOHCK, BBIOOp ¥ 00paboTKy

Hay4HO- Hay4YHOU M TCXHHUYCCKOU I/IH(i)OpMaHI/II/I B 00jJacT

TeXHIECKOI 9HEpProcOepexeHuss U pecypcocOepexeHuss B

urdOpMAIH IO 6ubinmorexax, 0a3ax IMTUPOBAHHUA IKYpPHAJIOB U

HpE/II0KEHHO MIATEHTHBIX 0a3ax

TeMe

NIIK-5.1. 3HaeT OCHOBHbIC NMPHUHIMIBI GOpMUpOBaHUs moucka, | JIP, Bomnpoc Ha

OcymecTasier CTPYKTYPHUpPOBaHHUS U 00pabOTKM HAy4HOW M Hay4HO- | P sk3ameHe 32-38

MOMCK HAYYHOW M | TEXHHUYECKOH uHpopmanuu, MIPUEMBI u

Hay4HO- TIOCJIEI0BATEIFHOCT  BBIIIOJIHEHNSI ~ CTaHJApTHBIX

TEXHUYECKOH ornepanui JUIst TIOJTY4EHUS XapaKTepUCTHK

nHGOpMaMK TO | HCCIEAyeMOro OOBEKTa, HW3YyYEHUS CBOWCTB U

NPe/II0KEHHOH 3aKOHOMEPHOCTEW IPU pEelIeHNH KOHKPETHOW 3a1auH;

Teme MPUHLIHUIBL  TIOCTPOCHUS] CXEMbl aHaju3a: OOIIy0

CXEMY IIponecca aHajin3a

Vmeer MPUMCEHATH HAa NPAKTUKE OCHOBHBIC ITPHUHIIUIIBI

(dbopMUpOBaHUS  TOUCKA, CTPYKTYPUPOBAHHUA U
00paboTKM  HAydHOH W HAYYHO-TEXHUYECKOU
nH(popMaInH, MIPOBOJIUTH BBIOOD METOJUKU
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ONIPEAEJICHNs,  BBIIOJHATH  KAYeCTBEHHBIH WM
KOJIMYECTBEHHBIH aHAIN3 KOHKPETHBIX OOBEKTOB
TEXHOTEHHOTO W TIPHPOIHOTO MPOUCXOXKICHHS II0
IIpeAIaraéMbIM METOIUKAM; OLICHUBAThH
MIPaBUIIBHOCTh, TOYHOCTh U HAa/IE)KHOCTH ITOJTyYEHHBIX
pE3yIbTaTOoB

Bnaneer  HaBBIKaMHM  (OPMHUpPOBAHHS  ITOWCKa,
CTPYKTYPHUPOBAHMS U 00paOOTKH HAYYHOW W HAYYHO-
TEXHUYECKOH  HWHGOpMAaIH, CHOCOOHOCTRIO K
IIOCTAHOBKE KOHKPETHON aHAJUTUUYECKOM 3a/1auul U €€
peanM3ali TNpH IOMOINM IPaBHIBHOTO BBIOOpa
METOJMUK JJISi TPOBEACHHUS XUMHUYECKHX U (H3HKO-
XMMHUUYECKHX WCHBITAHUH; OCHOBHBIMH HAaBBIKaMH
N3y4YECHUS] CBOWCTB 00bEKTa HAyYHBIX UCCIIEIOBAaHUN U
(U3MKO-XUMHUYECKUX 3aKOHOMEpHOCTEH oe3
00palleHns! K METOINKE

UIIK-5.2. 3HaeT HWH(OPMAIMOHHBIC CIPABOYHBIC CHCTEMBI H
OcymiecTBseT npodeCCHOHABHBIC 0a3bl TaHHBIX HAYYHOMU U HAYYHO-
BEIOOp U | TexHH4YecKoi nHdopmManum

00paboTKky

Hay4Hoit u | YMeer mpoBomuTh MOUCK, BBHIGOD M 0OpabOTKY
Hay9HO- Hay4YHOW WM TEXHHYECKOH HHpopManuu B 00JacTH
TeXHUYeCKo 9HEpProcOepeeHnss U pecypcocOepexeHus B
MHOPMALMH IO OoubnnoTekax, 0a3ax IMTUPOBAHHUS  IKYPHAIOB U
Ipe/II0KEHHO MaTEeHTHBIX 0azax

TeMe

Buageer COBPEMEHHBIMU cpencTBaMu
TCICKOMMYHHUKAIUW [JIs1 TOJYYEHUS U HepBH‘-IHOﬁ
00pabOTKH  HAYYHOM W  Hay4YHO-TEXHHUYCCKOM
nHpopManuy B 06s1acTH B 00J1aCTH SHEProcOepeKeHUsI
U pecypcocOepexeHus

Hanucanue pedepara (P), ycrusrit onpoc (YO), pemenue 3amay (P3), rectuposanue (T).

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEPHAJIbI, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBLITA AEATEIbHOCTH, XapaKTePU3YIOLIHUX ITANbI
(opMHupoOBaHUSSI KOMIIETEHIIHIT B IpoLecce 0OCBOCHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

IIpumep TecTa no Teme ""BBenenue. Puznyeckue 1 XUMUYECKHE METOAbI MOJTy4YeHHS
HAHOpPa3MepHBIX YacTul''
1 KakoBo oOmiee ycioBue GOpMHPOBAHUS YIBTPAIUCIIEPCHBIX METAUTMUYECKUX YaCTHIL

METO/1aMH1, OCHOBaHHBIMHU Ha KOH/IEHCAIUU Tlapa MeTaia?
A) Bricokast CKOpOCTh HYKJICAIIMH TP BO3MOXXHO MEHBIIIEH CKOPOCTH POCTa pa3MEpPOB YaCTHII
b) Hu3kas ckopocTh HyKJI€aluu Mpy BO3MOKHO MEHbIIEH CKOPOCTH POCTA Pa3MEepOB YaCTHUIL
B) Bricokast ckopocTh HyKJI€AaIIU TIPH BO3MOXKHO OOJIBIIIEH CKOPOCTH POCTa Pa3MEPOB YACTHIL
I') Huskas ckopocTh HyKJI€AI[H ITPH BO3MOKHO OOJIBIIEH CKOPOCTH POCTA Pa3MEPOB YACTHUI]

2 TloueMy cymiecTByeT HEOOXOAMMOCTh CTAOMITN3UPOBATh HAHOYACTHIIHI?
A) lns komneHcanuu Bo3encTBus cuiibl Kopuomnuca
b) 13-3a Hu3KOM MOBEPXHOCTHOM SHEPTUU HAHOYACTHUIL
B) 13-3a BbICOKOM TOBEPXHOCTHOM 3HEPTUH HAHOYACTHIL
I') Takoii HEOOXOIUMOCTH HE CYIIECTBYET

3 Kak Oynet usMmeHstbes Temmneparypa Kiopu B MAarHUTHBIX HAHOYACTHIIAX 110 CPABHEHUIO
¢ Temneparypoit Kropu o6bemHoO (ha3bl TOrO Ke MmaTepuana?
A) YBennuutcs
b) YMenbmutcs
B) Ocranercst Hem3MeHHON
12



4 B kakoM U3 METO/I0B HAHOUCIIEPTUPOBAHUS KOMIIAKTHOI'O MaTepuaia CpeHuil pamep
HAHOYACTHI] 0OpaTHO MPOMOPLHUOHANIEH TUIOTHOCTH TOKa?
A) MexaHOXUMHUYECKOE TUCTIEPTUPOBAHKE
b) DnekTposposus
B) DnekTpoxuMuueckoe reHepupoBaHue

5 B kakoM U3 XUMHUYECKHX METOJIOB CHHTE3a HAHOYACTHUI[ X 00pa30BaHUE MPOUCXOIUT
0e3 MmojBOjJa BEIECTBA M3BHE, a pa3Mep YacTHUI[ PEryJIUpPYeTCs pa3MepOM HAHOPEAKTOPOB, B
KOTOPBIX MPOTEKAET CUHTE3?
A) Tepmomnu3 MeTaIICOAEPKAIINX COSAMHEHUN
b) Paznoxxenne Meramuicoaepkaix COSTMHEHUH 10T ICMCTBUEM YIIbTpa3ByKa
B) Cunres B 00paTHBIX MULIEIIaX
I') 3omb-Tenb MeTox
) CunTe3 HaHOUACTHUIL Ha TpaHUIle pa3zaena (a3 Boia-BO3aAyX

Bonpocs! 11 yCTHOIr0 onpoca 1o remMe «Yrjaepoanble HaHOMaTepuaJibl. DyJiepeHsl.
YriepoaHble HAHOTPYOKH U XMMHYeCKHe HAHOPEAKTOPbD»

1 Onuumre K1accCUpUKAMU YIIEpOAHBIX MAaTEepUAJIOB MO MPU3HAKaM: TUI FMOpUIN3aLU
XUMHUUYECKHUX CBSI3ed, OMMKHUN TMOPSIIOK M CPEIHUN TMOPSIOK, NalbHUM MOPSAAOK U CTENEHb
Ne(hEeKTHOCTH.
2 Uro u3 cebdst mpelcTaBisOT YIepoAHble MaTepuaibl ¢ Sp3-rubpuausanueil (ajmassl,
IOPOLIKOBBIE MaTepUaIbl HA OCHOBE aJIMa3a, YIbTPaJUCIepCHBIN aamas, aaMa3ouabl)?
3 Onumure yriepojiHble MaTepUalibl C YHOPSAAOYEHHBIM pacrpezeneHueM sp2- u spl-
TUOPHUIN3UPOBAHHBIX XUMHYECKHUX CBs3eH (rpaduT, muporpadur, rpadeH).
4 [lepeuncnure cBOMCTBa aMOP(HBIX YIIIEPOAHBIX HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
Oyiuepensl. Dyruiepur.
5 [Tepeuncnure CBOMCTBA K30 U SHAONPOU3BOIHBIX QyJUIepeHA.
6 YTO OTHOCUTCS K HHTEPKAIIMPOBAHHBIM COCJUHEHUAM?
7 UYro Takoe 3HA03ApaibHbIE MaTepUAIIbI?
8 [lepeuncaure noauMepHsle (pas3bl Ha OCHOBE (yIITIEPEHOB.
9 Urto coboii mpeAcTaBistoT yriaepoaabie HaHoTpyOku (YHT)?

10 B yem nposiBisieTcst XupaabHOCTh YIIIEPOJHBIX HAHOTPYOOK?

11 OnHocrenuble 1 MHOrocTreHHbIe YHT.

12 HaHnoBos0KHa M Ipyrue yriepoaHble HAHOMATEPHaIIbl.

13 Kaxue metonipl monyuenus u paszenenus HaHoTpyook Bam nzBecthbl? [Ipumenenne YHT
B KOHCTPYKLIMOHHBIX KOMIIO3UTHBIX HAHOCUCTEMAX U CKAHUPYIOLIEH 30HJ0BONH MUKPOCKOIIHH.
14 OMuccuonHble pudopsl Ha ocHoBe YHT.

15 Yro co0oii mpeacTaBiaseT yriaepogHas HAaHOIIEKTPOHUKA?

16 Uro takoe auoasl IIOTTKH, OAHORIEKTPOHHBIE TPAH3UCTOPHI, JOTUYECKHE CXEMbl Ha

ocHOBe BeTBgImxcad YHT?

Bonpocsl 14151 yeTHOro onpoca no reme « HaHocTpyKTypUpOBaHHbIE IOBEPXHOCTH U

IUICHKH
1 Onumure 1MoJiy4eHrne MOHO-HU MOJIMMOJIEKYJISIPHBIX CIIOEB MeToZIoM JleHrmiopa-brnomxkeTT.
2 YTO OTHOCUTCS K HAHOCTPYKTYPHUPOBAHHBIM [TOBEPXHOCTIM?
3 KakumM 00pa3zom ocylecTBisieTcst aToMHasi COOpKa M CaMOOPraHU3alysl ynopsA04eHHbIX
HAHOCTPYKTYpP Ha IOBEPXHOCTU KPEMHUSA?
4 Uro Takoe 3¢ eKT cTabuin3annuy SHA031palIbHbIX KPEMHUEBBIX HAHOTPYOOK?

Bonpocs! 1J1s1 yeTHOro onpoca no teme «TexHoJI0OruM NPOU3BOACTBA MOJIUMepPOB. «MeToabl
HCCJICJOBAHNS U INATHOCTHKA HAHOO0bEKTOB M HAHOCHCTEM»
1 Uto u3 ceds npeacTaBisieT dJIeKTPOHHAS MUKPOCKOIUs?
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OnuiuTe METO 1 MPOCBEYUBAIOIIEH AEKTPOHHOU MUKPOCKOIIHH.

OnumuTe METOT pacTpOBOM (CKaHUPYIOIIEH) MUKPOCKOTIHH.

Kakue MeTo/1pl OTHOCSITCSI CIIEKTPATBHBIM.

Onummure METO] ONTUYECKOM CIIEKTPOCKOIIUH.

Onummre METO]] paMaHOBCKOM CIIEKTPOCKOITHH.

Onumure meton Oxe-CeKTPOCKOIUU.

Onummre METO]] PEHTI€HOBCKOM CTIEKTPOCKOIHH MOTJIOMIECHUSI.

B 4yeM 0COOEHHOCTH PEHTICHORJIEKTPOHHOH, MAarHUTOPE30HAHCHOM W Macc-
CHEKTPOMETpUH?

10 OnumuTe  METOA ~ raMMa-pe3oHaHCHOM  (MeccOayIpOBCKOH)  CIEKTPOCKOIIHH.
CkaHuUpyroIIasi 30HI0Basi MUKPOCKOTIHS ¥ CKAaHUPYIOIAsl TyHEIbHAsT MUKPOCKOITHSI.

11 ATOMHO-CHJIOBass MUKPOCKOTIHSI.

12 DNEeKTPOXUMHUYECKast JIMAarHOCTHKA HaHOMaTEpHAaJIOB (anmextpodopes,
BOJIbTAMIIEPOMETPHUSI, TIOTEHIIMOMETPHUS U aMIIEPOMETPHS).

O©COoONO O~ WN

IIpumepnbie Tembl pedepaToB no Teme «Hanogucnepcnu. 301b- rejib npoueccsl
NOJIy4eHHs HAHOMATEPHAJIOB H HAHOYACTHID)

1 KosutonHbie 1 moauMepHbIE 30J14.

2 I'enu. 3051b-T€BH MPOLIECCHI.

3 OcoOenHoct  ToJlydeHHsT  (PpakTambHBIX ~ arperatoB, HAHOYACTHUI[, IOPOIIKOB,
HAHOCTPYKTYPUPOBAHHBIX IICHOK U HAHOKEPAMHKH.

4 MunenisipHas TeOpusi 30J1b-TeNb-TIpoLecca.

5 Kputnueckasi KOHIICHTpalus MUIIe/UI000pazoBanus. OOpa3oBaHNuE MUKPOIMYJIbCHIA.

6 Hanopeakrtopsr.

7 [TosyueHre MOHOAUCIIEPCHBIX HAHOYACTHUI] B 00paTHON MUICIUTAPHOM cucTeMe. DakTopbl
cTabuan3anuu.

8 Crtpoenre u ¢dopma yIbTpaauciepcHbIX 4actuil. CaMOOpraHM30BaHHBIC KOJUIOWIHBIC
CTPYKTYPHI.

IIpumepsi 3a1a4 no Teme «IloumepHble MaTepualibl. 3aK/II04YEHHE)

1. B miockoM KaHaje 3JIEKTPOAMAIM3aTOpa CKOPOCTh TedeHUs pactBopa 1,6 cwm/c,
paccrosHue Mexay MmemOpanamu 0,8 MM. PaccunTath najeHue 1aBjieHuss 4 00bEMHYIO CKOPOCTb
pacTtBopa B kaHaje mupuHoi 40 cMm. TIocTpouTh KOHIIEHTPAIMOHHBIN NPOQUIIb U HAUTH CTENIEHb
o0eccoyMBaHus pacTBOpa B ce€UeHNH Ha paccTosiHuM 40 cM OT BXoJ1a B KaHall. PaccunrtaTh pacxon
NEKTPOIHEPTUH, HEOOXOaUMOH s momydenust 1 M° 06eccoTeHHOH BOMBI, y4ecTh BKIAMIBI,
HOPUXOSIIUECS] COOCTBEHHO Ha 3JIEKTPOAMANIN3 U Ha paboTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KoMmmoneHToM pactBopa siserca NaCl (D= 1,6 107 cm?/c, v = 102 cm?/c, ¢= 0,02 Momns/n);
Yrcia mepeHoca MPOTHBOMOHOB Yepe3 aHHOHO- U KaTHOHOOOMEHHYI0 MeMOpaHb! npuHsTh 0,95,
k1 Hacoca 0,6. Pacxox anexkTposHepruu B pacdyere Ha 1 yac paboTsl annapata (B Brxuac) pasen:

Ha OJ1 : Aep= 1 U, rne | — cunia Toka B A, a U — HanpsikeHHe Ha BceM ammnapate B B,
Ha Mepekauky : Apomp= AP W/np , rie Ap — nagenue nasnenus 8 H/m2, W — 06beMHas CKOpocTh
B M>/dac, a M|p — KIIJI Hacoca.

2. OnpenenuTh MEHAMAIBHYIO JUTHHY KaHalla 00€CCONMBaHUS AJIEKTPOAHAIN3aTopa, Ha
KOTOPOM JIOCTUTaeTCsl cTenenb obecconuBanus 50 %, ecnu:
yucna nepenoca = 0,98;
MesxxmeMOpanHoe paccrostaue = 0,45 mMw;
CKOPOCTh T€UEHHUs pacTBopa 3,2 cM/c;
Cunrath, YTO B paCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

3. JlaH 3JIeKTpOoAMAITU3HEIN armapar, coaepskaniuii 100 mapHbIX kamep.
MexmembOpanHoe paccrosiaue = 0,5 MM.
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Jlnmuna kanana 60 cwm.
Pazmep memOpanst 60 Ha 40 cm.

Ornpenenutb MPOU3BOJUTENBHOCTD allapara, NpU KOTOPOW CTEMeHb 00€CCOIMBAHUS
nocturaercs paBHoit 60 %. HykHo HaliTH CKOpOCTh pabOTHI ammapara.

4. TpebyeTcst CIPOEKTUPOBATH 3JICKTPOIUAIN3HBINA anmnapaT, KOTOpPbIi Obl oOecreunBa
80% obecconuBaHus pacTBOpPa XJIOpUIA HATPUSI.
Pa3mep memOpan 60 Ha 40.
Paccrosinue mexay memopanamu = 0,4 Mm.
Annapat 10JKeH MMeTh HPOU3BOUTEIBHOCTh 2 M>/Uac.
HaiiTi uncio napHbIX KaMmep B ammapare.

5. Tpebyercst CIPOCKTHPOBATH AIIEKTPOIUATM3HBINA alapar, KOTOPhIA Obl 0OecreunBa
80% obecconuBaHus pacTBopa XJiopuaa HaTpusi. MI3BecTHO, UTO IPU CKOPOCTU TEUECHUS KUIKOCTH
2 cM/c Ha kaxabIx 10 cM AMHBI KaHalla KOHIeHTparus yobiBaeT Ha 20%.
[[npuna memOpan 40 cm.
Paccrostnue mexny memOpanamu = 0,4 MMm.
AnmapaT 10JKeH MMETh HPOM3BOIUTENBHOCTD 2 Mo/Jac.

Haiitu nnuny xaHana o6eccolMBaHMsI U YUCIIO MTAPHBIX KaMep B armapare.

3a4eTHO-3K3aMEeHALMOHHbIEC MAaTePUAJIbI VISl IPOMEKYTOYHOM aTTecTaluu
(3K3ameH/3a4eT)
Cnucok 6onpocog 01 no02omoeKu K IK3ameny

1 Bsgenenue B HaHOTEeXHOJOTUIO OCHOBHBIE MOHATHUS U OINPENEICHHS HAyK O HAHOCUCTEMAX U
HaHOTEXHOJIOT HH. HanotouHoCTb, HaHOYYBCTBUTEIbHOCTD, HaHOJIOKaIM3allus,
HaHOM30MPATEITHLHOCTb.

2 Uctopus BO3HMKHOBEHUS HaHOTEXHOJIOT M u HayK 0 HaHOCHCTEMaX.

MexaucuunumHapHOCTb. [lepcnekThBel pa3BUTHS HAHOTEXHOJIOTUH.

Hanomarepuansl 1 ux knaccuduxanus MaTtepraibl HAHOCUCTEMHON TEXHHUKH.

4  BemecrtBo, (aza, marepuan. HMepapxudeckoe cTpoeHue MarepuanoB. Kiaccudukarus
BEIIIECTB U MaTepHaJIOB 110 pa3Mepy yacTull (3epeH). HaHodacTHIbl 1 HAHOTIOPOILIKH.

5 Heopranuueckue u opranuyeckue QyHKIMOHaIbHbIE HAHOMAaTepUaibl. buomMuHepanuzanus
u Ounokepamuka. [TonumepHsle, 6HoI0rHUECKHEe U ONOCOBMECTUMBIE MaTepPHAIBL.

6 Kiaccudukanus no reomerpuueckoit pasmepruoctu: 0 D (Hynb-), 1 D (ogauo0-) 2 D (aBy-), 3D
(TpexmepHble) Marepuaibl. Kmactepel. @ymnepeHbl M UX mpousBoaHble. HaHOTpyOKH.
Tonkue miueHkH U NOKpbITHS. OOBEMHBIE HAHOCTPYKTYpHbIE Marepuanbl. HaHnonopucteie
MaTepuaisl. Me3onopucrteie Marepuainsl. MonekynspHble cuta. @pakTanbHble KIacTEPH.

7 I'mOpugHble HAHOKOMIO3UTHl (OpraHO-HEOPraHWMYECKHE M  HEOpPraHOOPraHUYECKUE)
MaTepHuaibl, CHHEPreTHYecKHue CBOHCTBA. MHOrocioiHble (reTepo) HaHOCTPYKTYPHI,
KBAHTOBBIE SIMbI, IPOBOJIOKU M TOUKH.

8 Meroabl HccienoBaHUsS W JMAarHOCTMKA HAaHOOOBEKTOB M HaHocucTeM. Knaccugukarus
METOJIOB HUCCJIEIOBAaHUSI HAHOMATEpUAJIOB: U3MEPEHHE MaKPOCBOMCTB, XUMHUUECKHUI aHAIIN3,
CHEKTPOCKOMUS, MUKPOCKOMHSI, CTPYKTYPOCKOIHUS, PU3MKOXMMHUYECKHI aHAIU3.

9 DnexrtpoHHas MuKpockomnus. [IpocBeumBaromias »JIeKTpOHHAss MHKpocKomus. PactpoBas
(ckaHUpYIOIIast) MUKPOCKOIIHSI.

10 JudpaxnmonHsii aHamm3. PeHTreHOCTpYKTYpHBIN aHam3. DiekTpoHorpadus. HeiirponHoe
paccesiHue.

11 CnexrpansHble MeTOAbl. OnTHYecKas cnekTpockonus. PamanoBckas cnekTpockonus. Oxe-
CIEKTPOCKONUS. PEHTreHOBCKas CIEKTPOCKOIHNS IOIJIOMEHUSA. PEeHTreHo31eKTpoHHas
CHEKTPOCKOIUS, MAarHUTOPE30HAHCHAas CIEKTPOCKOMUsS, Macc-clekTpomerpus. [amma-
pe3oHaHCHas (MeccOay’pOBCKast) CIIEKTPOCKOIHSL.

12 Ckanupyromas 30H10Bass MUKpocKomus. CKaHUPYOIIas TyHelIbHAs MUKPOCKOITHSI.

w
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ATOMHO-CWIJIOBas MHUKPOCKOMHMS. JIEKTPOXMMHUYECKasl JIMAarHOCTUKA HaHOMaTepUalloB
(anmexTpodope3, BOJIBTAMIIEPOMETPHSI, TOTCHITMOMETPHUS U aMIIEPOMETPHSI).

O®usnueckue Meroasl nomydenus HPY  weramnoB. Mertox MONEKynspHBIX ITy4KOB
(MoJIeKyJIIpHbIE MMYYKH Majloi MHTEHCUBHOCTH). CBEpX3BYKOBOE UCTEUEHHE I'a30B U3 COILIA
(kJ1acTepHbIe MMyYKH OOJIBIION HHTEHCUBHOCTH). MloHHast GoMOapaupoBKa. Y 1apHbie BOJIHBI.
Aspo30nbpHBI  MeTOA  («ra3oBoe HcmapeHue»). BakyymHoe wucnapenue. KatogHoe
pacnbuieHne. Huzkoremneparypnas miasma. [lonyuenne HPY MeronoM aucneprupoBaHus.
Mexanunueckue cBOHCTBa MeTauloB. KuHeTndyeckue OCOOEHHOCTH AUCHEPrUPOBAHMUA.
Crocobbpl W ammapaThl ~ MEXaHHMYECKOro  JHMCIEPTUPOBaHMA.  YJIBTPA3BYKOBOE
JUCTIEPTUPOBAaHNE METAJUIOB (COHOXUMUYECKUN CUHTE3).

Xumnueckue meroas! noayuenuss HPY. Cuners HPY B peakiusx BocCTaHOBIEHUS.
Kunetnka wu wmexanm3m oOpazoBanmss HPY B kuakodasHBIX  OKHUCIUTEIBHO-
BOCCTAHOBUTENIBbHBIX peakuusax. Ilomydyenme HPY B peaknusax, CTUMYIMPOBaHHBIX
BBICOKOOHEPIe€TUYECKUM U3JIy4ECHUEM.

MeTo1bl XMMHUYECKON FOMOT€HU3alMH (COOCAKIEHHUE, 30JIb-T€lIb METOJ, KpUOXUMUYECKast
TEXHOJIOTUS, THMPOJU3 a’po30jel, COJbBOTEPMabHAs 00pabOTKa, CBEPXKPUTHUECKAs
CyIIIKA).

OnexTpoxumuueckue Meto el nosydenus HPY meramnos.

Peakiuu tepmuueckoro pacmana. Tepmonn3 B Ta3oBoil (daze. Tepmonus KapOOHHIIOB
MeETaJIJIOB. TepMHUECKOe pa3loKEeHUE B PaCTBOPAX.

Meroap! crHTE3a HAHOKPUCTALINYECKUX TTOPOLIKOB.

["a3o¢azublii cuHTe3 (KoHAeHcaus napos). [InasMoxumMuyeckuii CUHTE3.

OcaxJeHue U3 KOJUIOMJIHBIX PacTBOPOB. TepMHUECKOE pa3sioKEHHWE M BOCCTAHOBJICHHUE.
MexaHOCHHTES.

JleToHaIMOHHBIN CHHTE3. DNEeKTPOB3phIBHbIE TEXHOJIOTUH. Ynopsgouenue
HECTEXUOMETPUYECKUX COCIUHEHUI.

CuHTEe3 BBICOKOJMCIEPCHBIX OKCUIOB B JKUAKUX MeTamuiax. CamopacnpocTaHsoIunics
BBICOKOTEMIIEPATYPHBII CUHTE3.

[ToryueHne KOMIAKTHBIX HAHOKPUCTAITIMYECKUX MaTepUaoB.

KomnaktupoBanue HaHonopoukoB. OcakaeHne Ha nou10kKy. Kpucrammuzaius aMophHbIX
crutaBoB. lHTeHCcHBHas miiactuueckas nepopmanus. [Ipeparenus 0ecnopsgok — MOpsI0K.
TexHOJIOTHs IIEHOK U IMTOKPBITHA.

O®uznyeckue Meronbl. TepMuueckoe ucrapeHue (aKTUBUPOBAHHOE AaKTHBHOE HCIIApEHHE,
3JIEKTPOHHO-JIy4eBOW Harpes, JlazepHas oOpaboTka). MloHHOe ocakiaeHue (MOHHO-IyroBOe
pacnblIeHre, MAarHUTPOHHOE paclbliIeHUE, HOHHO-Ty4eBasi 00paboTka.

TexHonorus NnoyydeHuss OpraHMYeCcKUX HAHOCIOMHBIX KOMIO3MLIMHA MeTonoM JleHrmropa-
bnomxert. 301b-reNnb TEXHOIOTUS HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAJIOB.

Hanopeaktopel Ha ocHoBe TpuokTuiadochuHokenaa (TOPO). TemmuiaTHbIE CcHHTE3
HAaHOMAaTepHaJIOB U HAHOCTPYKTYp. [1oaX0abl, OCHOBaHHBIE HA MPUHIUIIE CAMOCOOPKHU.
[TpuHIMOBI CHHTE3a CIIOXKHBIX HAHOCTPYKTYp. HaHOCTpYKTypbl «IIpo B 000JI0UKE»,
Hanonpornesuiepsl CdSe. Mepapxuueckre HAHOCTPYKTYPHI.

MarepuanoBequeckue OCOOCHHOCTH TPUMEHEHHUs MOJMMEPHBIX  MaTepuaioB s
(bopMUPOBaHNS MUKPO- U HAHOCUCTEM METOJaMH HAaHOUMIIPUHTHHTa. MeTo/1bl HAaHOIITAMIIA,
HITaMIa C BbIJIABJICHHBIM penbedom, HaHomeuaTH ¢ peiabeHoit kpomkoit. IlommmepHbie
YEpHUIIA.

HMHkopnapupoBaHue HAaHOKJIACTEPOB B AEHIPUMEPAX.

['uOpunHble OpraHO-HEOpraHMYECKHe HAHOKOMITO3UTHL. KOHCTPYKIIMOHHBIE U CEHCOpHBIE
YCTPOMCTBAa Ha OCHOBE OPraHO-HEOPTaHUYECKUX HAHOKOMIIO3UTOB.

CeHcopbl. MemOpaHHBIE CEHCOPBI, TAKTUJIBHBIE CEHCOPbI, CEHCOpbI Ul PETUCTpaLUu
YCKOpEHUs1, BUOpaIuy, yaapoB, OECKOHTAKTHBIE ONTHUYECKUE CEHCOPBI, CTPYHHBIE CEHCOPHI,
KOHCOJIbHO-0aJI0UHbIE CEHCOPHI.
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37 HaHOKOMIO3UTHI NOJIMMEP-HEOPraHMUecKast HaHoYacTuIa. HanouacThIbl B HEOPraHMYECKUX
MaTpulax. bruonornyeckre HaHOKOMIO3UTHBIE MaTepranbl. buomrMeTn4yeckrne moaX0bl.

38 PomHok HanomartepuanoB. “Hano” OusHec. VHHOBalMOHHBIE TEXHOJOTUH, BEHUYYPHBIC
donabl. IHayCTpUs HAHOCHCTEM U MaTEepHAIbL.

IIpumep 3K3aMeHAIMOHHOTO OUJIeTa
DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE YUpesKIeHue BbICIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Xumus
dusnyeckas XuMus
Kadenpa puznueckoi xumun
JAucunmimnaa « XuMu4yecKrue HaHOPeaKTOPbD)
IK3aMeHANOHHEIN OnjteT Ne 1
1. MeTo1bl XUMHUYECKOM TOMOI€HU3ALUH (COOCAKIEHHE, 30J1b-T€Ib METO]I, KPHOXUMUYECKAs
TEXHOJIOTHUS, MUPOJU3 a’po30Jied, CoJbBOTEpMalibHAs 00pabOTKa, CBEPXKpUTHYECKas

CyIIIKa)
2. HanokoMmoO3uTBl ~ TMOJUMEp-HEOpraHWYecKas  HaHouyacTWla.  HaHouacTWnbl B
HEOpraHWYeCKNX  Marpuiax. buomormueckue  HAHOKOMIIO3UTHBIE  MaTepHalbl.

Bruomumernyeckue moaxonasr?

3aBenyromuii kageapoit B.1. 3a6onomkuii

Kpurepun oueHnBanusi pe3yJibTaToB 00y4eHHUs

Onenka Kpurepun onieHMBaHus 110 3K3aMEHY
OLICHKY «OTJIMYHO» 3aCIIy’)KMBAET CTYJACHT, OCBOUBILINN 3HAHWS, YMEHU,
KOMIIETEHIIH ¥ TEOPETUIECKUN MaTepua 6e3 mpoOesioB; BHITIOTHUBIIHHA

BCC 3aaHusl, IMIIPECAYCMOTPCHHLIC y‘IC6HLIM IIJTaHOM Ha BBICOKOM

Bricoknii
YPOBEHB «5»
(oTHMYHO)

KauCCTBCHHOM YPOBHEC; IMPAKTUUYCCKHUEC HABBIKH HpO(l)eCCI/IOHaJ'II)HOFO
IIPUMEHEHHsI OCBOCHHBIX 3HaHUM cpopmupoBanbl. CTYAEHT CBOOOIHO
BJIQJICET TEOPETHYECKHMM MaTephalioM (3HAaeT KaK OCHOBHBIC, TaK H
crnienn(puyeckre CHHTETHIECKHE METO/Ibl, @ TAKKEe MEXaHU3MbI OCHOBHBIX
peakuuil) U CHOCOOEH CaMOCTOSITENIbHO PEHIUTh HK3aMEHALMOHHYIO
3aauy

Cpenuuii
YPOBEHB «4»
(xoporo)

OIICHKY «XO0pomo» 3acCilIyKUBACT CTYACHT, NPAKTHYCCKH ITOJHOCTBHIO
OCBOHBILHHI 3HAHUA, YMCHUSA, KOMIICTCHIIUU N TeOpeTI/I“ICCKI/Iﬁ MaTcpuall,
y‘~I€6HI>Ie 3agaHusg HE OICHCHbI MAaKCHMAaJIbHBIM 4YHCJIIOM 6am1013, B
OCHOBHOM C(l)OpMI/IpOBaJ'I MMPAKTUYCCKUC HABBIKH. CTy)IeHT Xopouo
BJIaACCT TCOPCTUYCCKUM MATCPHAIIOM, 3HACT 0a30BEIC CHHTECTHYECKHE
METOABI MW  HUMECT IMPCACTABICHUEC O MCXAaHH3MaX  OCHOBHBIX
CHUHTCTHYCCKH BaXXHBIX peaKHI/Iﬁ, crocoben CIIPaBHUTHCA C
3K3aMCHaHHOHHOﬁ 3az[aqe171 npu HE3HAYUTEIIbHOM IIoOMOIIIU CO CTOPOHBI
npernoaaBaTeiid

[Toporosbiii
YPOBEHB «3»
(ymoBneTBOpUTE
JIBHO)

OLICHKY «YyAOBJETBOPUTEJIBHO» 3aCIyKUBACT CTYACHT, YaCTHUYHO C
npobenaMyd  OCBOMBIIMK  3HAHMS, YMEHHS, KOMIETEHLUUU U
TEOpPETUYECKUI MaTepuall, MHOT'HE yueOHbIe 3a1aHUs1 TMOO0 HE BBITIOIHMUI,
au00 OHHU OILIEHEHbl 4YHCIOM OauioB ONM3KMM K MHUHHUMalbHOMY,
HEKOTOpble MPAaKTUUYECKHUE HaBBIKM He chopmupoBaHbl. CTyIeHT 3HAET
0a30Bble CHHTETHYECKHE METOJbl, OJHAKO IUIOXO pa3Oupaercs B
cnienn(pUIecKuX MeToJax U MEXaHU3MaxX OCHOBHBIX PEaKLUH, C TPYAOM
CIPABJISIETCS C HK3aMEHALMOHHOM 3a/1adell pH CYIECTBEHHOW TOMOIIH
CO CTOPOHBI IIPETOIaBATEIS
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OLICHKY  «HEYAOBJETBOPUTEJLHO»  3aCly’)KMBaeT  CTYIEHT, He
OCBOMBIINHI 3HAHUSA, YMEHMS1, KOMIIETCHIIMU U TEOPETUYECKHUI MaTepual,

MuHHMMaNbHBIH
OBEHE ydeOHbIE 3aJaHMs HE  BBINOJHWJ, NPAKTHYECKME HABBIKM HE
(H}e,p,I[OBJ'IeTBO " copmupoBanbl. CTyIeHT HE CHOCOOEH PELIMTh 3K3aMEHALUOHHYIO
yTeJIbHO) P 3a/1a4y Jlake C IOMONIbIO IIPEroJaBareiii MW IUIOXO  BIIAACCT

TEOPETUYECKIM MaTepuanioM (HaOIIOJAIOTCS CYIIECTBEHHBIC ONTMOKHU
pu 00CYKIEeHHH 0a30BBIX CHHTETUYCCKHUX METOJIOB)

Kpurtepun oneHuBanus yCTHOTO onpoca

OrneHka «omauuHo» CTaBUTCA, €CIU CTYAEHT IOJHO M3JlaraeT Marepuan (OTBeYaeT Ha
BOIIPOC), J1a€T IpaBWJIBHOE OIPEIECIICHUE OCHOBHBIX IOHSTHUH; OOHApyKHMBAE€T MOHUMaHUE
MaTepHaia, MOKeT 00OCHOBAaTh CBOU CYXJEHUS, NPUMEHUTh 3HAHMUSA Ha NPAKTHKE, IPUBECTU
HE00XO0IMMBbIE PUMEPHI HE TOJBKO U3 YUeOHUKA, HO M CAMOCTOSTEIBHO COCTABIICHHBIC; U3JIaraet
MaTepHall MOoCJIeA0BaTENbHO U MPABUIIBHO C TOUYKH 3pE€HHsI HOPM JINTEPATYPHOTO S3bIKA.

OneHka «xopouto» CTaBUTCS, €CIM CTYIEHT JIa€T OTBET, YIOBJIETBOPSIOUIMII TEM K€
TpeOOBaHUAM, YTO U JJIS OLEHKU «OTIUYHO», HO JomyckaeT 1-2 ommOKH, KOTOpbIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIE10BATEIBHOCTH U A3IKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yodoenemeopumenvro» CTABUTCS, €CIM CTYJCHT OOHApy)KHUBaeT 3HAHHUE U
[IOHMMaHHE OCHOBHBIX IOJO0XKEHUI JaHHOM TeMBbl, HO M3J1araeT MaTepuall HEMOJIHO U JIOITyCKaeT
HETOYHOCTH B ONPECIICHUH MOHITUN WK (HOPMYyTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATh CBOM CYXJIEHHUS W IPHUBECTH CBOM NPHUMEPHI; U3JIaraeT MaTepuai
HEIOCJIE0BATENIbHO U JIOIYCKAEeT OIIUOKH B A3bIKOBOM O()OPMIIEHUHU M3J1araeMoro.

OrueHka «wHeyooenemeopumenbHo» CTaBUTCS, €CIIU CTYJEHT OOHApYyXHBaeT HE3HaHUE
OonblIeldd YacTHM COOTBETCTBYIOLIETO BOIpOCa, JOMNYyCcKaeT OMmMOKM B (HOpMYJIHPOBKE
ONpeNieIeHu W MpPaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO U HEYBEPEHHO H3JIaraet
Marcpurall. OIIGHKa «2» OTMeYaeT TaKue HCOOCTAaTKU B IOAIOTOBKE, KOTOPLIC ABJIAKOTCA
CepbEe3HBIM IPEMATCTBUEM K YCIEIIHOMY OBJIaJICHHUIO IMOCIEAYIOIINM MaTepHaIOM.

Kpurtepuu ouenku pedeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMS K HANHMCAHUIO M 3alllUTe pedeparta:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTb, CJEJIaH KpaTKUW aHadu3 pa3inyuHbIX
TOYEK 3pPEHHs Ha paccMaTpHUBaEMyI0 MpOOJeMy M JIOTMYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
chopMynupOBaHbl BBIBOJBI, T€Ma paCKpbITa IOJHOCTHIO, BBIIEPKAH OO0BEM, COOJIIOICHBI
TpeOOBaHUS K BHEUIHEMY O(OPMIICHHUIO, JaHbl NPABUIIbHBIE OTBETHl Ha JOMOJHHUTEIbHbIC
BOTIPOCHI.

O1eHKa «XOpOLIO» — OCHOBHbIE TPeOOBaHUS K pedepaTy U €ro 3aliuTe BINOJHEHBI, HO
IIpu 3TOM AOIMYIICHBI HEAOYCTHI. B YaCTHOCTHU, UMCIOTCA HCTOYHOCTU B M3JIOKCHHUU MaTCpHalia,
OTCYTCTBYET JIOTHUECKasi MOCIIEA0BAaTEIbHOCTh B CYX/IEHUSIX; HE BbIIEpkKaH o0beM pedepara;
HMCIOTCS YITYILICHHA B O(i)OpMHeHI/II/I; Ha JOMMOJIHUTCIIbHBIC BOITPOCHI ITPH 3alIUTE JaHbI HCIIOJIHBIC
OTBETHI.

O1eHKa «y10BJ1€TBOPHTETbHOY — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPEOOBaHUH
K pedepupoBanuio. B 4acTHOCTH, TeMa OCBEIIEHA JIMIIb YAaCTUYHO; JOMYIIEHBI (haKTHUYEeCKHe
OLINOKU B COJACPpIKaHNN peti)epaTa HIIW IIPpU OTBETC Ha AOIOJHHUTCIBHBIC BOIPOCHI; BO BPEMA
3aIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJEeTBOPHUTEJILHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.

Kpurepun nuddepenuupoBannoii oueHku pedepara

Kpurepuu onenku MaxkcumalibHas OLIEHKa B Oajuiax
JIori4HOCTh U3JI0KEHUSI 3
PackpbiTre TeMbl 3
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Hcnonbs3oBanne mypoko HHPOPMAIIMOHHON Oa3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIA, 3
KPUTHYECKOTO aHAJIN3a

Co0buro/1eHue NpaBuil HUTHPOBAHMUS 2
[TpaBusIbHOCTH OOPMITCHUS 1
Hroro: 15

13-15 6annoB — OTIIMYHO
10-12 6annoB — Xopo1io
8-9 6amioB - y10BIETBOPUTEIHHO

Kputepuu omneHkn npe3eHTanuu

OneHka «omauyHo» BHICTABISICTCS CTYICHTY, €CIIH:
- IPE3CHTAIHs COOTBETCTBYET TEME CaMOCTOSATEIIbHOU padoThI;
- oopMJICH TUTYJBHBIN Cai1 C 3ar0JI0BKOM (TeMma, LIeJH, IJIaH U T.11.);
- copMyIHpPOBAaHHAS TEMA SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- UCTIIOJIb30BaHbI rpaduueckue n3odpaxkenus (Gororpaduu, KAPTUHKYU U T.I1.), COOTBETCTBYIOIINE
TEME;
- BBIJIEPKaH CTUJIb, I[BETOBAas ramMma, MCIOJb30BaHA aHUMAIMs, 3BYK; paboTa odopmieHa U
IPEJOCTaBIICHA B YCTAHOBIICHHBIN CPOK.

OneHka «xopoutoy BHICTABISETCS CTYACHTY, €CIIU:
- MPE3EHTAIUsl COOTBETCTBYET TEME CAMOCTOSITEIbHON padOThl; O)OPMIICH TUTYIIBHBIM CIIAN[ C
3aroJIOBKOM (TeMa, LIeJH, IJIaH | T.11.);
- chopmynEpoBaHHAsS TeMa SICHO M3JIOKECHA U CTPYKTYPHUPOBAHA;
- ICIIOJIb30BaHbI rpaduueckue nzodpaxkenus (Gororpaduu, KAPTUHKYU U T.I1.), COOTBETCTBYIOIINE
TEME;
- paboTa odopmMieHa U MTPEIOCTaBIIEHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «Hey0061emeopumenbHo» BHICTABISACTCS CTYICHTY, €CIT paboTa HE BHIIOIHEHA
WM COJICPKUT MaTepHal He 10 BOMPOCY.

Bo Bcex oCTalbHBIX CiTydasx paboTa OICHUBACTCS HA «yA0BJIETBOPUTETbHOY.

Kpurepun oneHnBanusi pe3yJibTaTOB 3aHATHS € pelleHHeM 3a1a4

OrneHKa «omauuHo» BBICTABISIETCS, €CIM CTYJIEHT MUMEET TIyOOKHe 3HAHUS YYEOHOTO
MaTepuana Mo TeMe NPaKTHYeCKON paldoThl, MOKAa3bIBA€T YCBOCHHE B3aMMOCBSI3U OCHOBHBIX
MOHSITUHM, UCIOJIB3YEeMBIX B pabOTe, CMOT OTBETHTh Ha BCE YTOUHSIOIIME M JIOTOJTHHUTEIIbHBIC
BOIpochl. CTyA€HT JAEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M MPAKTHYECKOro MaTepuaia Mo
TeME€ MPAKTUYECKON pPaOOTHI, OMpPEACNIeT B3aMMOCBI3M MEX]Y MOKa3aTeJsIMU 3ajadyu, JacT
MPABWIbHBIM aJTOPUTM PELIEHUs, ONPEACISIET MEXKIUCUUIUIMHAPHBIE CBA3U IO YCJIOBHIO
3aJaHusl.

OrneHka «xopouio» BBICTABISETCS, €CIH CTYIEHT MOKa3al 3HaHWE y4eOHOro marepuana,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOT OTBETUTH IIOYTH MOJHO Ha BCE 3aJaHHbBIC JOTIOJHUTEIbHbIE
U YyTOUHsIOMME BONpockl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTUYECKOTO
MaTepuaja Mo TeMe NPAKTUYECKOW paboThl, MOMycKas HE3HAYUTEIbHBIE HETOYHOCTH TpHU
pELIEHUH 3aJa4y, UMEesl HENMOJHOE MOHMMAHHME MEXIUCUUILUIMHAPHBIX CBS3EH IPU MPABUILHOM
BBIOOpE AIrOpUTMa PEIIeHUS 3a/TaHHS.

OueHka «y0oe1emeopumesibHoy BbICTaBISETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepual
MPaKTUYECKOW pabOThI, OTBETHII HE Ha BCE YTOUHSIOIINE U JOTOTHUTEIbHBIE BOMPOCHL. CTyIeHT
3aTPYIHSIETCS C IMPABUJIBHOM OLIEHKOM TNPEMIOKEHHOW 3aJaud, MAET HEMNOJIHBIA OTBET,
TpeOYIOMMI HABOJSANIMX BOIMPOCOB TMPEMOAABATElNs, BBHIOOP aJrOpUTMa pEIICHUs 3aJadu
BO3MOXEH ITPU HABOJSIIMX BONPOCAX MPEIOJABATEIS.

OneHka  «Hey0061emeopumenvHo» BBICTABISICTCS  CTYIEHTY, €CIH OH HMEET
CYIIIECTBEHHBIE MPOOENHl B 3HAHHUSIX OCHOBHOTO Y4eOHOro MaTepuana MpakTUYecKoi paboThl,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETHTh Ha YTOUHSIOIINE U
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JIOTIOJTHUTEIIbHBIE BOMPOCHL. CTYIEHT 1aéT HEBEPHYIO OLIEHKY CUTYAIlMH, HEIIPABUIHLHO BHIOMpAET
AJTOPUTM JICUCTBHIA.

Kputepuu oneHuBaHus pe3yjibTaTOB KOHTPOJIBHBIX PadoT

KonTtponbHast paboTa mpoBOJAUTCS B TUCBMEHHON GopMme.

OrneHka «OTJIMYHO» BBICTABISICTCS, €CIIM CTYJASHT BBINOJHUI paboTy 0e3 omuboK u
HEJIOYETOB, JIOMYCTHII HE 00JIee OJJHOTO HEeIoUeTa.

O1eHKa «XOPOIIOY», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO IOMYCTHII B HEH HE
Oosiee 0JHON HEerpyOoii OIMOKYU U OJTHOTO HEIoUeTa, WK He 0oJiee IBYX HEJI0YETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIM CTYJICHT MPABWILHO BBIIIOJHWI HE MEHEe
MIOJIOBHHBI paOOTHI WJIU JOMYCTUJI HE 0oJiee IBYX IPyOBIX OIIMOOK, MIIK HE Oojiee OHOU rpy0oit
¥ OIHOUM Herpy0oil OIMOKH ¥ OJTHOTO HEA0YETa, U He 00Jiee IBYX-TPEX HErpyObIX OMUOOK, M
OJTHOW HEerpy0oOd OMMOKH M TPEX HEIO0YETOB, WIM MPH OTCYTCTBHU OINMOOK, HO MPH HAJTHYUU
YETHIPEX-TISITH HEJIOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CITU CTYJCHT JIOMYCTHJ YACIIO OIMOOK U HEJIOYETOB,
MIPEBOCXOIAIICE HOPMY, IIPU KOTOPOM MOYKET OBITh BEICTABIICHA OIICHKA «3, WIIH €CITU MTPABUIIBHO
BBIMOJIHWJI MEHEE MTOJIOBUHBI PA0OTHI.

Kputepun oneHuBaHus pe3yabTaTOB TeCTUPOBAHUS

BrinmonHeHue TECTOBBIX 3aJaHMil MO3BOJSET OLICHUTh YPOBEHb 3HAHWN CTYAEHTOB U
BBISIBUTh BO3MOJKHBIE MpoOenbl. bosbloe KoIWyecTBO MOMyIIEHHBIX omubok (Oonee 50%)
CBUJIETEILCTBYET O HEJJOCTATOYHO MOJTHOM YCBOGHUHU MaTepuaa.

Ilkajna oneHUBaHUS NPU TECTUPOBAHUM:
«oTau4Ho» - 90-100% mnpaBUIBHBIX OTBETOB;
«xopouo» - 7/5-89% npaBUIIbHBIX OTBETOB;
«Y/10BJIETBOPUTENbHO» - 60-74% MpaBUIIbHBIX OTBETOB;
«HeY/I0BJIeTBOPUTEILHO» - 59% U MEHbIIIEe TPABUIHHBIX OTBETOB.

[Ipu npoBeneHny TECTUPOBAHMSI, CTYICHTY 3alpeniaeTcs MoJIb30BaThCs JOMOTHUTEIHLHON
JIUTEPATYpPOl.

Kpurepun onenuBanus 1adopaTopHbix pador

«5» (OTIIMYHO): BBHITIOJIHEHBI BCE 3aJIaHUsl J1a0OpaTOpHOM paboThI, CTYJEHT YeTKO U 0e3
OLIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoI1110): BHITIOJHEHBI BCE 3a/IaHUs TaOOPATOPHON pabOThI; CTYJIEHT OTBETHI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMHU.

«3» (YOOBIETBOPUTENBHO): BBHINOJHEHBl BCE 3aJaHusd J1TabopaTopHOH paboThl ¢
3aMEYaHUsAMH; CTYI€HT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMU.

«2» (He 3a4TEHO0): CTYJEHT HE BBIIOJHWJI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
1a0opaTOpHOIl pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI C OITMOKaMU MJIM HE OTBETUI
Ha KOHTPOJIbHBIE BOIIPOCHI.

0 6ayI0B — HEYIOBJIETBOPUTEIILHO

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIHMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IPEOCTABIISACTCS JOTIOJHUTEIFHOE BpEeMS /71l TIOATOTOBKU OTBETA HA SK3aMEHE;

— MIPU MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB O0YyUEHHUsI UHBAINUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATEHBIMA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
M UHBAJWAOB IIpOLEypa OLIEHWBAHUSA pe3ylbTaTOB OOyYeHHUs MO0 AMCUUIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.
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[Ipouenypa oreHUBaHUsI pe3yIbTaTOB OOYYEHUS WHBAIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbSI IO TUCHUIUITMHE (MOIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManui B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM WX 3J0POBbS H BOCIPHUATHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arlapara;

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5 Ilepevenn yueOHOM JTUTEPATYPbl, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil

5.1 YueOnas siureparypa:

1 MemOpanbl 1 MeMOpaHHbBIE TEXHOIOTHH. OTB. pell. A.b. SIpocnasues. M.: Hayunsiii
mup. — Hayunsrit mup, 2013. - 612 c.

2 OneHka BO3ACHCTBHSI NMPOMBIIUIEHHBIX MNPEANPUATUN Ha OKPYXKAIOUIYI0 Cpeay
[DnexTpoHHbIi pecypc]: yueb. mocodbue / H.IT1. Tapacosa [u ap.]. — DnekTpoH. naH. — Mocksa:
WznarensctBo  "JlaGopatopus 3Hammit", 2015. — 233 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84119.

3 bepesuna H.II. Dnexrpoxumuss MeMOpaHHBIX CHCTEM: YyueOHOE IOcOoOHe.
Kpacnonap: uza-so Kybanckoro rocynapctsenHoro ynusepcutera. 2009.

4 HenncoB, B.B. OcHOBbI NpUPOAOIOJB30BAHUS U 3HEPropecypcocOepekeHus
[DnexTpoHHBIH pecypc]: yuebnoe nocodue / B.B. [lenncos, U.A. Jlenucoa, T.W. JlpoBoBo30Ba,
A.Il. Mockanenko; noxa pea. B.B. JleuncoBa. — DnektpoH. naH. — Cankt-IlerepOypr: Jlanb,
2018. — 408 c. — Pexxum nmocryma: https://e.lanbook.com/book/99218.

5 TutoBa, JI.M. MaccooOMeHHBIE MPOIIECCHl B XUMUYECKON U TTUIIIEBON TEXHOJIOTHUH.

JlaGopaTopHble M NpaKTUYECKHUE 3aHATUS [DJIEKTPOHHBIH pecypc]: ydueOHoe mocobue / JI.M.
TurtoBa, U.}O. Anekcansn, A.X. HyrmanoB. — DnektpoH. aaH. — Caunkrt-IlerepOypr: Jlanp,
2014. — 224 c. — Pexum nocryma: https://e.lanbook.com/book/53693.

5.2 Tlepuoguyeckasi JuTepaTypa

1 Baser nanssix koMmnannu «Mct Beroy http://dlib.eastview.com

2 Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
3 Kypnan «MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOTHH

4 Kypnan «Puznueckass XUMHUA»

5.3 UHTepHeT-pecypchl, B TOM 4HCJe COBpeMeHHble MNpodeccHoHANbHbIE 0a3bl
JAHHBIX U l/lH(l)OpMalll/IOHHl)le CﬂpaBO‘lHl)le CUCTEMBbI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMbl (IBC):

1 DBC «IOPAUT» https://urait.ru/

2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3 DBC «BOOK.ru» https://www.book.ru

4 DBC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibHbie 6a3bl JAHHBIX:
1 Scopus http://www.scopus.com/
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2 ScienceDirect https://www.sciencedirect.com/

3 XKypuansr uznarenascrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexkrponnas 6ubnuorexa (HOB) http://www.elibrary.ru/

5 [TomHOTEKCTOBBIC apXUBBI ~ BEAYIIMX  3alaHbIX HAayYHBIX JKYpPHAJIOB Ha
Poccwuiickoii mnatdopme HaydHbIxX xypHazoB HOMKOH http://archive.neicon.ru

6 HanmonaneHas snekTpoHHass OuOnuoreka (IOCTynm K DJIEKTPOHHOH OMOIMOTEKe
muccepranuii Poccuiickoit rocynapcrsennoi 6ubnuorexu (PI'B) https://rusneb.ru/

7 baza nmanapix CSD KeMOpwKCKOro IneHTpa KpHCTAIorpaduyecKuX JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8 Springer Journals: https://link.springer.com/

9 Springer Journals Archive: https://link.springer.com/

10 Nature Journals: https://www.nature.com/

11 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12 Springer Materials: http://materials.springer.com/

13 Nano Database: https://nano.nature.com/

14 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15 "Jlexropuym TB" http://www.lektorium.tv/

16 Yuusepcurerckas napopmarmonnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopmanuoHHblie CIPABOYHBIE CHCTEMbI

KoncyabranT Ilmioc - cripaBouHas mpaBoBasi cucteMa (IOCTYI IO JIOKaJIbHON CETH C
KOMITLIOTEPOB OMOJIMOTEKH )

Pecypchl cBOGOIHOTO T0CTYMA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHCKas mareHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

3 MuHnuctepcTBO Haykd U Bbicmiero oOpasoBanus Poccuiickoit ®enepamuun
https://www.minobrnauki.gov.ru/;

4 denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5 HNudopmarmonnas cucrema "EamHOoe OKHO [OCTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas xomtekuust 1udpoBeix 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 Cuyx0a TeMaTHYEeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ruf/;

8 Crosapu u sunmkiaoneanu http://dic.academic.ru/;

9 OG6pasoBarenbHblit mopran "Yuebda" http://www.ucheba.com/;

10 3axononpoekt "O0 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! U 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBbIE 3JIEKTPOHHBIe oOpa3oBaTe/bHble M HMH(pOPMALHOHHBIE pecypchl

KyoI'Vy:

1 ONEeKTPOHHBIN KaTajor Hayunon O6ubIMoTEKU Kyol'y
http://megapro.kubsu.ru/MegaPro/\Web

2 DneKkTpoHHas o6ubnuoreka TPYyI0B YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MOAYJIBHOTO JHHAMUYeCcKoro ooyuenus http://moodle.kubsu.ru

4 baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYOIUKAIMi U
koHpepentmii http://infoneeds.kubsu.ru/

5 bubnmoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6 DOnekTpoHHbIN apxuB nokymMenToB KyoI'Y _http://docspace.kubsu.ru/
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7 DeKTpoHHBIE 00pa3oBaTeIbHbIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H
TexHoJyioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypraia "IIIKOJIbBHBIE 'OJIbI"
http://icdau.kubsu.ru/

6 Metoanyeckue ykazaHusi JJis1 00y4aIIMXCS 110 OCBOECHUIO TUCHHUILUIHHBI (MOYJIs1)

VYcnemHoe OCBOGHHME MAMCLMIUIMHBI TMpEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHON PaOOTHI.

OO01mue pekoMeHIaIu

N3yuenune AMCLUIUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKH padoueil mporpamMmsl, ocoboe
BHUMAaHUE, yACAS LEIAM U 3a/1a4aM, CTPYKTYPE U COILEPKAHUIO Kypca.

Nmeercs 35eKTpOHHAsE BEpCUs JIEKIMH 110 JaHHOW AMCLUILINHE.

OcHoBHOW (opMmoii 00y4eHHS CTYIEHTOB SBJSIETCS CaMOCTOsITeNbHas paboTa Hax
y4eOHBIM MaTEPUATIOM.

CamocrosarenbHass paboTa CTYyIEHTOB — 3TO Yy4YeHas, Hay4yHO-HCCIEIOBATEIbCKas M
00I11eCTBEHHO-3HauUuMasl JeSITeIbHOCTh CTYACHTOB, HalpaBJI€HHAs HAa pa3BUTHE KOMIIETEHIIHH,
KOTOpasi OCyUIeCTBiIeTCd 0€3 HEeNOCPEACTBEHHOIO YdacTus MpenojaBareis, XOTs U
HaIpaBJIIeTCs UM.

[Ipouecc u3yueHus: AMCUUIIIIMHBI COCTOUT U3 CIEAYIOLINX ITAIOB:

1. IIpopaGoTka TEOpPETHYECKOI0 MaTepuana II0 PEKOMEHJOBAHHOMY YYEOHMKY H
KOHCIIEKTaM JIEKLIUH, MPEeAOCTaBICHHbIX IpernojaBaTesieM B 3JEKTPOHHOM Buje. B ciydae
HEJOCTYIIHOCTH JaHHOIO I1ocoOusi HEeoO0XOAMMO OOpaTUTbCS K CIMCKY JIUTEPaTypshl,
IIPUBEIEHHOTO B paboyeil mporpaMme JUCIUIUINHBI.

2. BeinonHenue u 3amuTa 1a00paTOpHbIX padoT, HOATOTOBKA K ayTUTOPHBIM 3aHITUAM U
BBIIIOJIHCHHUEC 3aﬂaHHﬁ PpasHOTro THUIIA W YPOBHA CJIOXHOCTH, IMOATOTOBKA K AJHCKYCCHOHHBIM
BOIPOCaM, M3y4YEHHE OTIENbHBIX TeM (BOIPOCOB) AMCLUUIUIMHBI B COOTBETCTBUU C Y4eOHO-
TEMATUYCCKUM IIJIaHOM, IIOATIOTOBKA W HAIIMCAHUC pe(bepaTOB, AOKJIAaA0B U APYTHUX IMMCbMCHHBIX
paboT, YyCTHBIX COOOIIEHMI Ha 3aJaHHbIE TEMbl, BBIIOJIHEHUE JOMAIIHUX 3aJaHUM
pa3HoO0Opa3HOro xapakrepa, MoAdOp M H3y4eHHUE JIMTEPATYpHBIX HCTOYHHKOB; MPOBEACHUE
pacyeToB M Jp.; BBIIOJHEHHWE HWHAWBUAYAJIBHBIX 3aJaHUM, HANPaBICHHBIX HA pa3BUTUE Y
CTYACHTOB CaMOCTOATCIbHOCTU U MHULIMATUBEI, ITOJATrOTOBKA K YU4AaCTHIO B KOH(bepeHHI/IﬂX " ap.

3. IloaroroBka M HpencTaBICHUE NEPEN OAHOKYPCHHKaMH INPE3CHTAlUN Ha 3aJaHHYIO
TEMY.

4. Cnauu 5K3aMeHa B yCTHOU WJIM MMCbMEHHOH (opme (110 YCMOTPEHUIO IpenojaBaress).

BXx01H0M KOHTPOJIB OCYIIECTBIISIETCS IPETIOABATENIEM B BUJE IIPOBEPKH U AKTyaIU3aluU
3HAHUH CTYJEHTOB 10 COOTBETCTBYIOILEH TEME.

BBIXOIHOM KOHTPOJIb OCYHIECTBISAETCSA MPENOAABATENIEM IIPOBEPKOM KAUECTBA U ITOITHOTHI
BBIIIOJTHECHUA 3alaHUA.

Ilpouecc opzanuzauyuu camocmoamenvHol pabomevl cmyoeHma eKiouaem 6 ceos
cnedyrouiue IManvi:

- TIOATOTOBUTEJBHBIN: OINpEACICHUE IEeJIel, COCTaBICHHE IPOrpaMMBbl, IOJIrOTOBKA
METOAUYECKOr0 00eCIICUeHNS;

- OCHOBHOM: peanu3anusi MpOorpaMMBbl, MCIIOJIb30BaHHE MPHUEMOB IMOKMCKAa MH(pOpPMaINH,
YCBOEHHUS, NepepaboTKH, NpPUMEHEHUus, IepeAadyud 3HaHuM, QUKCUPOBAHUE PpE3YNIbTATOB,
caMoOpraHu3aIus rnpoiecca padoThl;

- 3aKJIOYNTETbHBIN: OIICHKAa 3HAYUMMOCTH W aHaliu3a pE3yJbTaTOB, UX CUCTEMATU3aAlMA,
olieHKa 3(h(heKTUBHOCTHU POTPaMMBbI ¥ TPUEMOB PabOThI, BEIBO/IbI O HAIIPABJICHUSAX ONTUMH3AIIUN
TpyZa.

Dopmbl KOHMPONA CAMOCHOAMENbHOU Padomsl — YCTHBHINA onpoc, pedepat, AoKIal Ha
MPAKTUYCCKUX 3aHATHUAX, TCCTUPOBAHUEC, BBIIMMOJHCHUEC IMPAKTUYCCKUX 33}13HI/II71, HY6J'II/IKaI_[I/II/I B
HAYYHbIX U3/JAHUSX.

Jlabopamopusle 3anamua — cocTaBHas 4acTh y4yeOHOro Ipolecca, rpynmnonas ¢opma
yueOHBIX 3aHATUH, HallpaBleHHAs HAa PA3BUTHE CAMOCTOSITEIbHOCTH y4allluxcs U MpHOOpeTeHne
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YMEHMM M HaBBIKOB, MO3BOJAIOLIAS IMPUBUTh NPAKTUYECKHE HABBIKM AJII CaMOCTOSATEIbHOU
paboThI C HAYYHOH JUTEPaTypoOl, Pa3BUTh NPO(PECCHOHANBHYIO KOMIIETEHTHOCTb, IPOBEPUTH HA
IIPAKTHKE TOJYyYEHHbIE TEOPETUUECKNE 3HAHNUS.

ITockonbKy aKTUBHOCTh CTYZAEHTa Ha JaOOPAaTOPHBIX 3aHATUSAX SABISAETCA IPEIMETOM
BHYTPUCEMECTPOBOIO KOHTPOJSI €ro MPOJABM)KEHUS B OCBOGHHMM Kypca, MOATOTOBKA K TaKUM
3aHATHAM TpeOyeT OT CTye€HTa OTBETCTBEHHOI'O OTHOIIECHUS.

IIpy 1OAroTOBKE K 3aHATHUIO CTYAEHTHl B IMEPBYID OYEPEIb JIOJDKHBI HCIOJB30BaTh
MaTepuai JEKUUNA U COOTBETCTBYIOIUX JIMTEPATYPHBIX MCTOYHUKOB. CaMOKOHTPOJb KadyecTBa
MOJATOTOBKHU K Ka)KJIOMY 3aHATHUIO CTYAEHTBI OCYLIECTBIISIOT, IPOBEPSISl CBOM 3HAHMSI M OTBEYAsl Ha
BOIIPOCHI JJIs1 CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

TumnoBoii riaH 1a60paTOPHBIX 3aHATHIA:

1. M3noxeHne npenoaasBaTeaeM TEMBI 3aHATHUSA, €ro LEIeH U 3a1a4.

2. Belgaua npenoaaBaresnieM 3aaHusl CTyI€HTaM (BOIIPOCOB), HEOOXOIUMBIE ITOSICHEHUSL.

3. BeinosiHeHue 3aaHusl CTyJeHTaMu 10J HaOioaeHreM npernonasatens. OOcyxeHue
pe3ynbpTaToB. Pe3tome npenopasarens.

4. Ob1ee no/IBeICHNE UTOTOB 3aHATHS IpenoaBaTeaeM U Bblaua JOMALIHETo 3a/laHusl.

Konmponvnaa padoma BBIIONHIETCS KaXIbIM CTYJIEHTOM Ha OTAEJIbHBIX JincTKax. He
JIOITYCKAETCs UCIOJIb30BaHUE JTIOOBIX CPEJCTB KOMMYHUKALIUU (HOYTOYKH, MOOMIIbHBIE TeIe()OHBI
C BBIXOJIOM B MHTEPHET U Ip.

JlonmyckaeTcst MCIOJIb30BaHHE pabouux TeTpajei, B KOTOPBIX 3aKOHCHEKTHPOBAHBI
HauOosee BaKHbIE C TOYKU 3PEHUS KaKJON0 M3 CTYJECHTOB MOMEHTBI, BbIJEJIEHHBIE IPU
CaMOCTOSITENIbHON IPOPabOTKE KaXKI0N U3 TEM.

C uenbro KOHTPOJIS U IOJATOTOBKHU CTYAEHTOB K U3YyYEHHMIO HOBOM TEMbI BHAYAJIE KaX10T0
3aHATHS IpenojaBaTeaeM MPOBOAUTCA WHAUBUYAIbHbIN WIN (QPOHTANBHBINA ycmHblil onpoc 110
BBIMIOJTHEHHBIM 3aJJaHUSIM NIPEAbIAYIIEH TEMBI.

Kpurepun oueHku:

— IIPaBWJIBHOCTb OTBETA 10 COJAEPKAHUIO 3a/1aHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OIMOOK MPHU OTBETE);

— MOJIHOTAa M TJyOMHa oOTBeTa (YYMTHIBAETCS KOJMYECTBO YCBOEHHBIX (aKTOB,
MOHATUH U T.11.);

— CO3HATENbHOCTh OTBETA (YUUTHIBAETCS MOHMMAHNE U3JIaraéMoro MaTepuaa);

— JIOTHKAa W3JI0)KEeHUsI MaTepuana (Y4UTBIBAE€TCSI YMEHHME CTPOMTH IEJIOCTHBIH,
NocJieI0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCS CHEUAIBHON TEPMUHOJIOTHEN );

— PalMOHATBHOCTh MCIIOJIb30BaHHBIX TPHUEMOB M CIIOCOOOB PELICHHUS TOCTAaBICHHON
yueOHOM 3a1auu (YUYUTBIBAETCS YMEHHE UCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HEKTUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

- CBOEBPEMEHHOCTh U A(PHEKTUBHOCTh HCIIOIB30BAHUS HATJIAIHBIX TOCOOMN U
TEXHUYECKUX CPEJCTB MIPU OTBETE (YUUTHIBAECTCS IPAMOTHO U C TOJIb30M MPUMEHSATh HATJITHOCTD
U IEMOHCTPALMOHHBIN OIBIT P YCTHOM OTBETE);

— HCIOJIb30BaHUE JIOTIOJIHUTENBLHOIO MaTepHaia (00s3aTesIbHOE YCIOBHE);

— palMOHAIBHOCTh HCHOJb30BAaHUS BPEMEHH, OTBEJCHHOIO Ha 3ajaHue (He
0J100psieTcsl 3aTAHYTOCTh BBIIIOJHEHHUS 33JaHUs, YCTHOTO OTBETa BO BPEMEHH, C YUETOM
WHIUBUTYAIbHBIX OCOOEHHOCTEH CTYICHTOB).

Pa3BepHyTBIi OTBET CTyJAEHTa MIOJDKEH IPEICTaBIATh COOON CBSI3aHHOE, JIOTHYECKH
MocJieI0BaTebHOE COOOIEHNE Ha 3aJaHHYI0 TeMy, IOKa3blBaThb €ro YMEHHE IPUMEHSTh
OIpeZieNIeHus, PaBUjla B KOHKPETHBIX CIIydasix.

Ilpezenmayuu Ha 3aJaHHYIO TEMY BBINOIHSIOTCS B iporpamme Power Point. Ona nomxHa
COCTOATh U3 5-8 cHailloB M  cojepXaTb OCHOBHBIE OIpeneNeHus, (akTudeckui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIUCOK MCIOIb30BaHHBIX HCTOYHUKOB.

Marepuan s pedepata HEOOXOAMMO HCKaThb B KHUTAX, JKypHaJIax U HHTEpHET-
HMCTOYHHKAX, OMyOJMKOBAaHHBIX B MOCJIEIHHE 3 TOA.

Jlokiaz, COnpoOBOKIAIOLINI MPE3EHTAH, JOJKEH 3aHUMAaTh 7-10 MUHYT.
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N pokman, W Tpe3eHTAMH MPEIBAPUTENLHO MPUCHIIAIOTCS TMPENONaBaTeN0 IO
AJIEKTPOHHOW TIOYTE Ha MPOBEPKY.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIYyallbHas ydeOHash pabora (KOHCYJIbTAallMHM) —
JOTIOTHATENIFHOE paszbsCHEHUE YyueOHOro marepuana. VHIMBHIyadbHBIE KOHCYJIBTAIMHU TIO
IpeMETy SIBIISIOTCS Ba)XKHBIM (DaKTOPOM, CIOCOOCTBYIONIMM WHAMBHIyalTH3allMd OOYYCHUS U
YCTQHOBJICHHIO BOCIMTATEIBLHOIO KOHTAaKTa MEXIy IpenojaBareieM U 0O0ydaroumMcs
WHBAJIUOM HITH JIUIIOM C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH 3JI0POBBSI.

7 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue 1o JUCHUIINHE (MOIYJII0)

HanmeHoBaHue criennatbHbIX OCHalIeHHOCTD CTICIUATBHBIX [TepeveHb TULIEH3UOHHOTO
MOMEIICHHU I NOMEIICHHU IPOrPaMMHOT0 06ecedeHHs
VY4eOHbIe ayTUTOPUHU s | Mebenb: yueOHas meOeb Microsoft Window
NPOBENCHUsSI 3aHATHI JIEKIIMOHHOTO | TeXHUUECKUE CPEeICTBA OOYUCHUSL: Microsoft Office
tumna (105a) 9KpaH, IPOEKTOP, KOMIIbIOTED COMSOL
COMSOL Multiphysics

VuebHbie ayIUTOPHU st | MeGenb: yueOHast MeGesb Microsoft Windows
MPOBEICHUS IPYIIOBBIX u | TexHuyeckue cpeacTBa 00yICHUS: Microsoft Office
WHIWBUAYAIGHBIX KOHCYIBTAlUH, | SKpaH, IPOCKTOP, KOMITBIOTEP COMSOL
TEKYIIEro KOHTPOJIS u COMSOL Multiphysics
MPOMEKYTOYHON arTtecTanuu (415,
435¢, 416¢)
VYueOHbie ayJUTOPHUA st | Mebenb: yueOHast MmeOenb Microsoft Windows
OpOBeNCHHUsE TaboPaTOPHBIX paboT. | TeXHHUECKUE CPEeICTBA OOYUCHUSL: Microsoft Office
JlabopaTopus OpraHUYecKOW | MepeHOCHOe mynpTMeauitHoe | COMSOL
xumun (ayna. 415C) obopymoBanue (HOyTOYK, MPOEKTOP) COMSOL Multiphysics

O6opynoBaHue: CHENHATU3UPOBAHHAS

naboparopHasi MeOenb (CTOJBI, CTYJIb,

mKadbl I pEaKTHBOB U 000PYI0BAHUS,

BEITSDKHEIC mKaQsl), cpencTea

HOXKapHOH OE30IIaCHOCTH M OKa3aHHs

NEepBOH MEIMIMHCKOH MOMOIIH, BECHI

aHaymTudeckue BJIP-200, koMIurekT

000pyIOBaHUS ISl THTPOBAHHUSI, HAOOPBI

XUMHYECKOH MOCY/IBl M PEaKTHBOB.
VYueGHble ayAUTOPHU st | KypcoBas pabota He npeaycMoTpeHa y4eOHbIM IIIaHOM
KypCOBOTO MPOEKTUPOBAHHUS
(BBIIOJTHEHHUS KYPCOBBIX paboT)

Jns  camocTosTenbHOW — paboThl  OOydYalOUIMXCS  MPEAYCMOTPEHBbl  MOMEIIECHUS,

YKOMIIJICKTOBAHHBIC CHCHHaJIHSI/IPOBaHHOfI MC6€J’II>IO, OCHaAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHA K CCTH ((I/IHTepHCT» U oOecreyeHrueM AO0CTYIIa B DJICKTPOHHYIO

WH()OPMaAIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanue noMemieHui JJis
CaMOCTOSATETFHON pabOTHI

OcCHaIIeHHOCTh TIOMEIEHUH 115
CaMOCTOSTENIFHON pabOTHI 00YJaOLTIXCS

IlepeueHb TULIEH3UOHHOTO
MPOrPaMMHOTO OOeCTieueHus

C TOAKIIOYCHHEM K HH(OPMAIIHOHHO-
KOMMYHHUKAIIMOHHOH cetu «/HTepHET» H
JIOCTYTIOM B AIIEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTEIBHYIO

cpeny oO0pa3oBaTenbHOW OpraHU3aIUH,
BeO-KaMepsl, KOMMYHHKAIIMOHHOE
obopynoBaHue, 00ecIeunBaroIee JOCTYI
K CEeTH HHTEPHET (MPOBOIHOE COCAMHEHHE

00y4Jaromuxcs
IMoMmereHne st CaMOCTOATENBHOU | Mebenb: yueOHas Mebeb Microsoft Windows
paboTsI obyuaromuxcs | Kommiekr crienuanusupoanHoit mebenu: | Microsoft Office
(unTanbHBIN 3aJl HayuHoll | KOMIIBIOTEPHBIE CTOJBI
O6nbIoTEKN) O6opynoBaHue: KOMIBIOTEpHas TEXHHKA
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U OecrpoBOJHOE  COCAUHEHHE [0
texnoyoruu Wi-Fi)

TTomemieHue a1 caMOCTOSITEIbHON
paboTe1 oOydatonxcs (aya.
(aym. 140, 431c)

Mebenn: yaeOHas MmeOemb

KomrmiekT criermanm3upoBaHHON MeOeH:
KOMITBIOTE€PHBIE CTOJIBI

O6opynoBaHne: KOMIBIOTEPHAsT TEXHHUKA
C MOJKIIOYEHHEM K HH(pOpMAnMOHHO-
KOMMYHHMKalMOHHOH cetn «VHTEpHET» U
JIOCTYIIOM B ANIEKTPOHHYIO
nH(popMaMOHHO-00pa30BaTENBHYIO
cpeny 00pa3oBaTeNbHOM OpraHM3alvy,
BeO-Kamepsbl, KOMMYHHUKaIMOHHOE
o0opynoBaHue, 00eCIeunBarolee JOCTYI
K CETH MHTEpHET (IIPOBOJTHOE COCANHEHUE
u  OecnmpoBOJHOE  COETUHEHHE IO
texnoyoruu Wi-Fi)

Microsoft Windows
Microsoft Office
COMSOL

COMSOL Multiphysics
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[Tpunoxenue 1
IIpumep odopMiIeHNs TUTYIBHOIO JUCTA pedepaTa

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00Pa30BaTEIbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«Ky0baHckuii rocy1apCTBEHHbIN YHUBEPCUTET)

Pedepar
10 AUCIUIIJIIMHE
XuMuuyecKkue HAHOPeaKTOPbI

(Tema pedepara)
BbinosHnI:

(®amunus 1.0.)
CTYACHT Kypca, CIIel.

rpynna
IHonnuce:

IIpenoaaBaresb:
(Gamunus 1.0.)

OueHka: Hata
IToxmuce:

Kpacnonap 202_
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